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W R P A 4 


INTRODUCTION 


WRPA  4 consists  of  the  entire  drainage  area  of  the  Yazoo  River 
Basin  and  lies  totally  within  the  State  of  Mississippi.  The  area  is 
composed  of  13,355  square  miles,  or  13  percent  of  the  total  area  of  the 
Lower  Mississippi  Region.  About  325  square  miles,  or  2 percent  of  the 
area,  are  covered  with  water  and  the  remaining  13,032  square  miles  are 
land  areas. 

The  area  is  bounded  on  the  north  by  the  northern  boundary  of  the 
Coldwater  and  Tippah  River  watersheds,  on  the  south  by  the  northern 
boundary  of  the  Big  Black  River  watershed,  on  the  east  by  the  western 
boundary  of  the  Tombigbee  River  watershed,  ;md  on  the  west  by  the  east 
bank  Mississippi  River  levees.  'Hie  area  is  about  200  miles  in  length 
with  a maximum  width  of  about  110  miles.  No  drainage  enters  WRPA  4 from 
the  other  planning  areas,  and  all  the  drainage  which  originates  within 
the  area  eventually  passes  through  the  main  stem  of  the  Coldwater,  Tal- 
lahatchie, and  Yazoo  River  system  to  the  Mississippi  River.  These  major 
stream  patterns,  along  with  the  WRPA  boundaries,  major  cities,  and  other 
pertinent  features  of  the  area  are  shown  in  figure  175. 

The  Coldwater,  Little  Tallahatchie,  Yocona,  and  Yalobusha  Rivers 
rise  in  the  hill  areas  of  north-central  Mississippi  and  flow  southwest- 
erly to  form  or  join  the  main  stem  of  the  Yazoo  River  system.  The  main 
stream  comprises  the  lower  4b  miles  of  the  Coldwater  River  from  Prichard, 
Miss.,  by  way  of  Pompey  Ditch,  to  its  confluence  with  Little  Talla- 
hatchie River  at  Panola -Quitman  Lloodway;  thence,  84  miles  through  the 
Tallahatchie  River  to  its  confluence  with  the  Yalobusha  River  above 
Greenwood,  Miss.  This  confluence  forms  the  Yazoo  River,  which  flows 
southwesterly  through  the  delta  about  169  miles,  with  some  of  the  flow 
being  conveyed  by  the  Whittington  Auxiliary  Channel,  to  discharge  into 
the  Mississippi  River  at  Vicksburg,  Miss,  (mile  437.6  AIIP  17).  The  main 
channel  is  deeply  entrenched  throughout  its  length  with  bank  heights 
ranging  from  30  to  45  feet,  respectively,  at  Greenwood  and  Satartia, 

Miss.  Channel  widths  range  from  300  to  500  feet.  The  river  is  a rela- 
tively stable  stream  with  fairly  flat  slopes  and  low  velocities.  Aver- 
age water  surface  slopes  on  the  main  channel  vary  from  0.2  to  0.5  foot 
per  mile,  with  an  average  velocity  of  3 feet  per  second  and  a maximum 
velocity  of  5 feet  per  second. 

Stream  gradients  of  tributary  streams  in  WRPA  4 vary  significantly 
due  to  the  two  distinct  types  of  terrain  in  the  area.  In  the  hill  area, 
the  average  stream  gradient  is  1.5  feet  per  mile,  and  slopes  of  the 
delta  area  streams  vary  from  0.25  to  0.5  foot  per  mile. 


1/  AIIP  - Above  head  of  passes. 


Topography  of  the  area  varies  greatly.  The  delta  areas  are  com- 
posed of  low  flatlands  in  the  alluvial  valley  of  the  Mississippi  River, 
lilevations  in  this  area  range  from  about  200  feet  near  Tunica,  Miss.,  to 
about  90  feet  near  Vicksburg,  Miss.  An  abrupt  bluff  hill  line  rises  on 
the  east  side  of  the  delta  with  sudden  rises  of  more  than  100  feet  in 
some  locations.  ATI  of  this  area  consists  of  rolling  to  rugged  hill 
land  with  valleys  ranging  from  1/2  to  2 miles  in  width.  Soils  in  this 
area  are  principally  loessial  silts  underlain  by  terrace  sands  and 
gravels  and  tertiary  deposits,  lilevations  in  the  hills  reach  040  feet 
near  New  Albany,  Miss.,  and  range  from  500  to  500  feet  throughout  the 
hill  area. 

WRPA  4 can  be  divided  into  two  distinct  areas  based  on  the  charac- 
teristics of  flow  in  the  area.  Hie  Yazoo  backwater  area  is  that  part  of 
the  area  which  lies  between  the  east  bank  Mississippi  River  levee  and 
the  hills,  and  is  subject  to  backwater  flooding  from  the  Mississippi 
River  through  the  opening  between  the  end  of  the  main  line  levee  and  the 
hills  just  north  of  Vicksburg,  Miss.  The  backwater  area  is  composed  of 
about  1,550  square  miles  of  typical  alluvial  valley  lands  which  extend 
northward  from  Vicksburg  about  bO  miles  to  the  vicinity  of  Belzoni, 

Miss.  [124].  Drainage  of  about  4,100  square  miles  of  alluvial  land  lo- 
cated west  of  the  Yazoo  River  is  provided  through  the  Big  Sunflower 
River  and  Steele  Bayou  into  the  Yazoo  River  [125*].  The  backwater  area 
east  of  the  Yazoo  River  consists  of  271  square  miles  of  delta  areas  and 
nonoverflowing  hill  areas  which  drain  through  the  delta  area  and  into 
the  Yazoo  River  via  small  streams  and  creeks.  The  remainder  of  the 
Yazoo-Tal lahatchie-Coldwater  River  drainage  basin  is  called  the  Yazoo 
headwater  area. 

The  Yazoo  headwater  area  is  that  portion  of  the  Yazoo  River  drain- 
age area  above  Belzoni,  Miss.,  which  is  subject  to  headwater  flooding. 
The  area  is  composed  of  2,500  square  miles  of  alluvial  lands  and 
b,b00  square  miles  of  rolling  and  rugged  hill  land  [120].  The  Yazoo, 
Tallahatchie,  and  Coldwater  Rivers  provide  the  major  drainage  outlets 
for  the  area.  The  Little  Tallahatchie,  Yocona,  and  Yalobusha  Rivers 
arc  the  principal  hill  tributaries;  and  Cassidy  Bayou  is  the  principal 
delta  area  tributary  in  the  headwater  area.  Flic  re  arc  four  flood- 
control  dams  located  on  the  tributary  streams  in  the  hill  areas  which 
are  collectively  capable  of  impounding  more  than  5.8  million  acre- feet 
of  water  at  the  flood-control  [iool  [120].  'ITicsc  d;ims  form  Grenada  Lake 
on  the  Yalobusha  River,  In  id  Lake  on  the  Yocona  River,  Sardis  Lake  on 
the  Little  Tallahatchie  River,  and  Arkabutla  lake  on  the  Coldwater 
River. 
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SURFACE  WATER 


The  majority  of  the  streamflow  which  is  generated  within  IVRPA  4 
originates  in  the  tributary  basins  in  the  Yazoo  headwater  area.  Major 
tributaries  are  the  Yalobusha,  Yocona,  Little  Tallahatchie,  and  Cold- 
water  Rivers.  The  sequence  of  flows  discharged  from  each  of  these  re- 
spective streams  is  controlled  by  the  operation  of  the  Grenada,  Enid, 
Sardis,  and  Arkabutla  Dams.  These  dams  control  about  00  percent  of  the 
total  drainage  area  of  the  Yazoo  River  at  Greenwood,  Miss.;  hence,  daily 
flows  for  stations  at  and  above  Greenwood  are  greatly  affected  by  short- 
term changes  in  release  rates  at  the  reservoirs  [122].  Average  annual 
discharges,  however,  give  a true  representation  of  the  surface  runoff 
for  the  area. 


Cjuant  ity 

The  average  annual  discharge  of  streams  originating  in  IVRPA  4 is 
17,670  c.f.s.  This  is  equivalent  to  about  1.3  c.f.s.  per  square  mile, 
which  is  an  average  figure  as  compared  with  that  for  the  rest  of  the 
region. 

Present  Utilization 

Withdrawals  from  surface  water  sources  in  IVRPA  4 during  1970  (about 
730  c.f.s.)  were  equivalent  to  about  4 percent  of  the  mean  annual  flow 
genei'ated  in  the  area.  This  constituted  about  55  percent  of  the  area’s 
total  water  use  of  1,355  c.f.s.,  with  the  remaining  45  percent 
(625  c.f.s.)  coming  from  ground  water  sources.  Major  surface  water 
withdrawals  were  for  purposes  of  power  production  (425  c.f.s.)  and  irri- 
gation (195  c.f.s.),  which  composed  58  and  27  percent,  respectively,  of 
the  total  surface  water  withdrawn.  About  8 percent  of  the  surface  water 
withdrawn  was  for  industrial  purposes  (58  c.f.s.). 

Major  withdrawals  of  ground  water  were  for  the  purposes  of  irriga- 
tion (267  c.f.s.),  commercial  fishing  (88  c.f.s.),  municipal  uses 
(83  c.f.s.),  and  industrial  uses  (7b  c.f.s.).  All  of  the  water  used  for 
municipal  water  supply  in  tiie  area  was  withdrawn  from  ground  water 
sources.  During  1970,  about  590  c.f.s.,  or  44  percent  of  the  total  sur- 
face and  ground  water  withdrawals  from  IVRPA  4,  were  consumed.  The  re- 
maining 765  c.f.s.  was  released  and  returned  to  streamflow,  thus  result- 
ing in  a net  increase  to  streamflow  of  about  35  c.f.s. 

The  major  consumption  of  water  in  the  area  was  for  irrigation  of 
crops.  About  340  c.f.s.,  or  58  percent  of  all  the  water  consumed,  was 
for  this  purpose , with  an  average  return  flow  to  streamflow  of  about 
120  c.f.s.  Commercial  fishing  industries  in  t he  area  consumed  about 
104  c.f.s.,  with  most  of  the  water  coming  from  ground  water  sources  and 
very  little  being  returned  to  nearby  streams. 


The  use  of  water  for  navigation  on  the  lower  Yazoo  River  occurs 
only  on  an  intermittent  basis  because  of  insufficient  depths  during  low 
flow  periods.  Currently,  a 9-foot  navigation  depth  from  Greenwood, 

Miss.,  to  the  mouth  is  available  about  46  percent  of  the  tine,  with  a 
controlling  depth  of  4 to  9 feet  existing  for  the  remainder  of  the  time. 
There  are  no  existing  locks  and  dams  on  the  Yazoo  River  to  provide  the 
required  navigation  pools;  however,  releases  from  the  four  flood-control 
reservoirs  are  regulated  to  aid  navigation  during  critical  low  flow  pe- 
riods. Another  nonconsumptive  use  is  recreation,  which  is  popular  in 
the  area;  hence,  most  lakes  and  streams  are  being  used  for  fishing, 
boating,  and  related  water  sports. 

.Additional  information  on  the  withdrawals  of  ground  and  surface 
water  in  IVRPA  4 during  1970  is  given  in  table  15  of  the  Regional  Summary. 
This  table  also  presents  pertinent  data  on  the  consumption  of  water  for 
various  purposes  in  this  WRPA  and  each  of  the  other  areas  in  the  Lower 
Mississippi  Region. 

St  real)  Management 

All  of  the  various  users  of  an  area's  water  resources  benefit  from 
an  efficient  method  of  stream  management  in  the  area.  In  IVRPA  4,  stream 
management  practices  include  changes  in  s treat!  systems  by  the  use  of 
dams  for  decreasing  flood flows  and  supplementing  low  flows,  the  con- 
struction of  levees  and  channel  improvements,  and  diversion  of  water  for 
various  uses.  The  effect  of  some  of  these  practices  may  or  may  not  be 
reflected  by  marked  changes  in  streamflow,  and  many  subsequent  years  of 
st ream flow  records  may  be  required  to  define  their  effects  on  the  stream 
system. 

Impoundments . Table  94  presents  pertinent  data  on  reservoirs  in 
WRPA  4 which  have  a capacity  of  5,000  acre- feet  or  more.  These  four  res- 
ervoirs control  a drainage  area  of  more  than  4,400  square  miles,  or 
about  two-thirds  of  the  hill  area,  and  are  capable  of  impounding  more 

Table  94  - Reservoirs  Having  a Total  Capacity  of 
5,000  Acre-beet  or  More,  IVRPA  4 


Name 

St ream 

Total 
Storage 
(ac re- 
fect ) 

Act ive 
Storage 
(ac re- 
fect) 

Surface 

Area 

(acre- 

fect) 

Use  l/ 

Arkabutla 

Cold water  River 

525,300 

493,800 

33,400 

f >R 

Sardis 

Little  Tallahatchie 
River 

1,569,900 

1,461,900 

58,500 

I\R 

bn  id 

Yocona  River 

660,000 

602,400 

28,000 

F,R 

Grenada 

Yalobusha  River 

1 ,337,400 

1,251,700 

64 ,600 

F,R 

1/  F - flood  control,  R - recreation. 


than  3.8  million  acre- feet  of  water  at  the  flood-control  pool  [120]. 

They  were  constructed  primarily  for  the  purpose  of  flood  control,  with 
incidental  benefits  from  recreation,  water  supply,  conservation,  and 
navigational  uses. 

The  operation  of  the  reservoirs  for  flood-control  purposes  usually 
follows  a pattern  of  discharging  excess  water  in  the  early  months  of  the 
fall,  then  maintaining  active  capacity  during  the  winter  and  spring 
months  to  allow  for  the  storage  of  runoff  from  heavy  winter  and  spring 
rains.  A large  amount  of  recreational  activity  occurs  at  the  four  res- 
ervoirs mentioned  above;  hence,  reservoir  regulation  is  performed  in  a 
manner  to  2'etain  lake  levels  favorable  to  recreation  during  the  summer 
months  for  as  long  as  possible. 

Operation  to  regulate  low  flows  involves  storage  of  inflow  during 
the  flood  season  from  December  through  May  and  release  of  these  flows  at 
a uniform  rate  from  June  through  November  to  provide  water  for  naviga- 
tion during  critical  periods  and  for  irrigation  and  other  purposes. 

Many  small  floodwater  retarding  and  desilting  structures  have  been 
constructed  in  the  Yazoo  Basin  by  the  U.  S.  Soil  Conservation  Service. 
Most  of  the  dams  were  built  in  the  headwater  areas  of  small  intermittent 
streams  in  the  hill  areas.  Streams  on  which  structures  have  been  con- 
structed are  Batupan,  Pelucia,  Creasy,  Oaklimeter,  Persimmon,  Potaccowa, 
and  Turkey  Creeks  [104]. 

Channel  modi f icat ion . Throughout  WRPA  4,  channel  modification  has 
taken  place  on  many  parts  of  the  Yazoo-Tallahatchie-Coldwater  drainage 
system.  An  extensive  project  to  control  floods  originating  within  the 
headwater  area  was  approved  in  1936  and  provided  for  four  flood-control 
dams,  two  auxiliary  channels,  levees,  and  channel  improvement  works. 

The  Sardis,  linid,  Grenada,  and  Arkabutla  Dams,  and  the  Whittington  Aux- 
iliary Channel,  which  joins  the  Yazoo  River  between  Satartia  and  Silver 
City,  Miss.,  arc  complete.  Local  flood-protection  works  have  been  com- 
pleted at  Greenwood,  Belzoni,  and  Yazoo  City,  Miss.  [131].  the  overall 
plan  includes  more  than  870  miles  of  channel  straightening  and  clearing 
and  snagging  (64  percent  complete),  and  580  miles  of  levees  (45  percent 
complete) [123] . 

A project  approved  in  1941  to  provide  protection  from  Mississippi 
River  backwater  flooding  within  the  lower  part  of  the  Yazoo  Basin  in- 
cludes about  98  miles  of  levees,  an  auxiliary  channel  25  miles  in  length, 
and  several  drainage  structures,  including  a large  structure  on  Steele 
Bayou  [134].  The  project  is  about  31  percent  complete.  Other  flood- 
control  works  in  WRPA  4 consist  of  channel  improvements  on  740  miles  of 
streams  within  the  Steele  Bayou,  Deer  Creek,  and  Sunflower  River  Basins, 
which  are  43  percent  complete  [123].  Numerous  small  watershed  projects 
and  bank  stabilization  works  have  also  been  constructed  on  streams  in 
the  hill  area  of  the  Yazoo  Basin. 
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Pumping  stations,  ring  levees,  and  floodgates  have  been  constructed 
at  Greenwood  and  Yazoo  City,  Miss.  Capacities  of  these  stations  are  675 
and  540  c.f.s.,  respectively.  A smaller  pumping  plant  is  located  on 
McKinney  Bayou  to  pump  floodflows  from  the  area  over  the  Mississippi 
River  levee. 

St  reamf low 

Various  periods  of  flow  at  the  selected  gaging  stations  were  used 
in  this  report  because  of  the  availability  of  discharge  data  at  the 
sites.  On  some  of  the  stations,  the  period  of  record  was  modified  to 
reflect  changes  in  the  streamflow  characteristics  at  the  site  due  to 
changes  in  stream  management,  diversions,  channel  improvements,  or  reg- 
ulation upstream  from  the  site,  lor  each  of  the  selected  gaging  sta- 
tions, the  selected  period  of  record  provides  reasonably  good  data  for 
statistical  analysis  and  study,  and  the  data  are  considered  representa- 
tive of  flows  which  could  occur  under  present  levels  of  development. 

Measurement  facilities.  Streamflow  data  at  14  sites  in  WRPA  4 were 
selected  for  presentation  in  this  section.  The  streamflow  at  these 
sites  is  considered  to  be  representative  of  the  various  drainage  and 
hydrologic  conditions  which  exist  in  the  area.  Locations  of  these  sites 
are  shown  in  figure  173,  a map  of  the  mean  annual  runoff  for  the  area, 
and  are  identified  by  U.  S.  Geological  Survey  station  numbers.  Table  95 
is  a summary  of  the  streamflow  data  at  each  of  the  selected  sites  and 
presents  such  data  as  the  controlling  agency,  the  drainage  areas,  period 
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of  record  used  in  this  report,  gage  datum,  stage  data,  and  other  perti- 
nent hydrologic  data  for  each  site  [99] . 


Average  discharge  for  WRPA  4.  Figure  174  is  a graphical  represen- 
tation  of  the  average  monthly  discharge  generated  within  WRPA  4.  This 
figure  also  presents  the  maximum,  minimum,  and  20  and  80  percent  dura- 
tion flows  by  months  for  the  area.  Also  given  are  the  mean,  maximum, 
minimum,  and  20  and  80  percent  duration  annual  flows  for  the  area.  All 
of  these  flows  originate  from  within  the  WRPA  with  no  flows  entering  the 
area  from  the  outside.  A map  of  isopleths  showing  the  mean  annual  run- 
off for  WRPA  4 is  shown  in  figure  173. 

Average  discharge  for  selected  stations.  Detailed  data  at  each  of 
the  selected  gaging  stations  shown  in  table  95  are  presented  in  this 
section  of  the  report.  Tables  96-109  present  observed  mean  discharges 
by  months  for  each  of  the  selected  sites  in  WRPA  4.  These  tables  also 
show  the  average  monthly  and  average  annual  flows  for  the  period  of 
record  at  each  station.  These  flows  reflect  regulation  and  water  use 
under  1973  levels  of  development  in  the  area  [162]. 

Figures  175-183  present  peak  flow  frequency  curves  for  selected 
sites  in  WRPA  4.  These  curves  are  a reflection  of  the  annual  peak  dis- 
charges for  the  station  and  were  computed  using  the  log  Pearson  Type  III 
procedure  [6].  Due  to  regulation  of  peak  flows,  no  frequency  curves 
were  computed  for  stations  immediately  below'  the  reservoirs. 

Low  flow  frequency  curves  for  selected  sites  are  shown  in  fig- 
ures 184-191.  These  curves  represent  the  lowest  average  flows  for  pe- 
riods of  7,  30,  60,  and  90  consecutive  days.  Due  to  regulation  of  low 
flows,  no  curves  were  computed  at  stations  directly  affected  by  regula- 
tion of  upstream  reservoirs. 

Duration  curves  for  daily  flows  at  selected  sites  in  WRPA  4 are 
presented  in  figures  192-205.  These  curves  show  the  percent  of  time 
that  specified  discharges  were  equaled  or  exceeded  at  the  sites  during 
given  periods.  The  curves  indicate  flow  characteristics  of  the  streams 
throughout  their  entire  range  of  discharges  without  regard  to  the  se- 
quence of  occurrences.  The  maximum  daily  flows  at  the  stations  are 
1 isted  on  the  curves  because  of  the  lack  of  space  required  to  extend 
the  curves  to  the  zero  percent  exceedence  point. 

Tables  110-123  present  data  on  the  dependable  yield  characteristics 
at  each  of  the  selected  discharge  sites.  These  tables  show  the  lowest 
mean  flows  for  from  1 to  10  consecutive  years  of  the  period  of  record. 
The  relationship  of  these  lowest  mean  flows  to  the  period  of  record  mean 
is  also  shown.  The  minimum  yearly  flow  for  the  stations  in  WRPA  4 
ranges  between  27  and  59  percent  and  averages  43  percent  of  the  me;in 
annual  flow.  For  the  10  consecutive  years  of  lowest  mean  flow,  the 
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dependable  yield  averages  about  89  percent  of  the  mean  annual  flows  for 
the  WRPA . 


Variation  in  precipitation  and  discharge.  Variations  in  rainfall 
cause  both  long-term  and  seasonal  variations  in  discharge  on  all  of  the 
streams  in  WRPA  4.  Figure  206  shows  long-term  variations  in  precipita- 
tion and  discharge  for  the  Yazoo  River  at  Greenwood,  Miss.  Mean  and 
5-year  averages  for  both  the  precipitation  and  discharge  are  shown.  The 
5-year  moving  averages  illustrate  the  general  relationship  between  pre- 
cipitation and  discharge.  These  data  do  not  indicate  a long-term  trend 
or  long-term  rhythmic  cycle  of  precipitation  or  discharge  at  either  site 

Seasonal  variations  in  runoff  and  streamflow  are  depicted  in  the 
observed  discharges  given  in  tables  96-109.  The  major  peak  flows  usu- 
ally occur  during  the  months  of  .January  to  May.  This  is  usually  caused 
by  t he  heavy  winter  and  spring  rainfall  in  the  area.  Low  runoff  is 
produced  during  the  months  of  July  to  November  and  is  generally  attrib- 
uted to  the  small  amount  of  rainfall  in  the  area  at  this  time  of  year. 
These  discharge  tables  c;ui  tie  used  to  define  streams  that  receive  large 
amounts  of  flow  from  surface  or  underground  reservoirs,  as  they  exhibit 
the  smallest  variations  in  monthly  flows. 


Flow  Velocities 

No  low  flow  velocities  for  streams  in  WRPA  4 were  available  for 
publication  in  this  report  because  no  tune  of  travel  studies  have  been 
made  in  the  area. 


River  Profile 

A profile  of  the  Yazoo-Tallahatchie-Coldwater  River  from  the  mouth 
of  the  Yazoo  River  to  Arkabutla  Dam  on  the  Coldwater  River  is  shown  in 
figure  207  { 135 J . This  profile  was  constructed  from  topographic  maps 
and  data  from  available  reports,  flic  50  percent  duration  flow  line  was 
plotted  from  data  at  various  gaging  stations  along  the  river.  Profiles 
for  other  streams  in  the  area  are  not  presented  in  this  report. 


Qual ity 

Surface  water  in  WRPA  4 is  generally  good  for  most  uses.  The  econ- 
omy of  this  area  is  almost  entirely  agricultural.  Much  of  the  area  is 
irrigated  and,  during  the  summer,  part  of  the  streamflow  consists  of 
irrigation  return  flow. 

because  strata  underlying  the  area  arc  composed  of  many  different 
materials,  the  dissolved-sol ids  content  of  the  low-flow  surface  waters 
ranges  from  14  mg/1  in  Hurricane  Greek  near  Oxford,  Miss.,  to  142  mg/1 
in  llayes  Creek  near  Vaiden,  Miss,  (table  124).  A sample  of  water  from  a 
stream  draining  the  Quaternary  alluvium  contained  0.5  mg/1  of  fluoride, 
and  one  from  a stream  draining  the  Tallahatta  Formation  and  Winona  and 
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Sparta  Sands  contained  0.4  mg/1.  Other  water  sampled  in  this  part  of 
the  region  had  a fluoride  content  of  not  more  than  0.2  mg/1.  Except  for 
four  samples  from  Hayes  Creek  near  Vaiden,  Miss. , and  Yalobusha  River  at 
Calhoun  City,  Miss.,  no  sample  had  a chloride  content  greater  than 
20  mg/1.  Samples  from  most  streams  had  less  than  10  mg/1  of  chloride. 
Iron  concentration  ranged  from  0 to  0.62  mg/1,  with  most  waters  contain- 
ing less  than  0.3  mg/1.  'Hie  pH  of  samples  ranged  from  6.4  to  7.5,  but 
most  fell  between  6.5  and  7.2.  Color  in  the  surface  water  ranged  from 
5 to  50.  The  higher  values  probably  were  due  to  organic  materials 
leached  from  vegetation  [104]. 

Hater  draining  from  the  Quaternary  area  is  the  calcium  bicarbonate 
type  (table  124)  which  is  characteristic  of  most  water  obtained  from 
these  deposits  in  the  Lower  Mississippi  Region.  This  is  as  expected, 
because  most  of  the  alluvial  material  in  the  Lower  Mississippi  Region 
contains  calcium  carbonate. 

The  Cockfield  Formation  and  Sparta  Sand  of  Tertiary  age  crop  out 
just  east  of  the  Mississippi  alluvial  plain.  Water  from  these  formations 
has  a lower  dissolved -sol ids  content  and  a slightly  higher  sodium  con- 
tent than  does  water  from  the  Quaternary  alluvium.  The  calcium,  magne- 
sium, and  bicarbonate  content  of  the  water  from  these  two  Tertiary  units 
probably  is  affected  by  the  loess  mantle  overlying  a large  part  of  the 
area. 


Water  from  the  Winona  Sand  has  a dissolved-sol ids  content  of  about 
150  mg/1,  whereas  the  water  from  the  Cockfield  Formation  and  Sparta  Sand 
has  a dissolved- sol ids  content  of  about  60  mg/1  and  water  from  the  Qua- 
ternary deposits  has  a dissolved-sol ids  content  of  about  100  mg/1.  The 
higher  dissolved- sol ids  content  of  water  from  the  Winona  Sand  is  princi- 
pally due  to  higher  concentrations  of  sodium,  sulfate,  and  chloride. 

Analyses  of  water  from  streams  whose  drainage  basins  are  entirely 
in  the  Tallahatta  Formation  indicate  that  the  dissolved-sol ids  content 
of  water  discharged  by  this  formation  is  low;  tfie  dissolved-solids  con- 
tent ranges  from  14  to  25  mg/1.  Water  from  streams  whose  drainage 
basins  are  in  both  the  Tallahatta  Formation  and  Wilcox  Group  generally 
has  a dissolved-solids  content  intermediate  between  that  of  water  from 
the  Tallahatta  Formation  and  that  of  water  from  the  Wilcox  deposits. 

The  dissolved-solids  content  of  water  from  streams  draining  Wilcox  de- 
posits ranges  from  52  to  56  mg/1. 

Water  from  streams  draining  the  Porters  Creek  Clay  and  the  Wilcox 
is  similar  in  chemical  composition  to  water  from  streams  draining  only 
Wilcox  deposits;  however,  samples  collected  from  the  Yalobusha  River  at 
Calhoun  City,  Miss.,  and  Skuna  River  at  Bruce,  Miss.,  which  drain  Wilcox 
deposits,  contained  greater  concentrations  of  sodium,  sulfate,  and 
chloride. 


Chiwapa  Creek  drains  the  Clayton  Formation,  Prairie  Bluff  chalk, 
and  Ripley  Formation.  Water  sampled  from  this  stream  has  a dissolved- 
solids  content  of  about  125  mg/ 1 , which  is  largely  calcium  bicarbonate. 

Water  from  streams  that  derive  their  base  flow  from  the  Tuscaloosa 
Group  and  from  the  McShan  and  Eutaw  Formations  generally  is  the  least 
mineralized  of  all  the  low-flow  water  sampled  in  the  area.  No  individ- 
ual chemical  constituent  attains  a concentration  of  more  than  a few 
milligrams  per  liter,  and  the  dissolved-solids  content  is  generally  les 
than  30  mg/ 1 . 


Table  9o  »Jb  served  Mean  Disdiar^e  ui  c.i  . sta  7 Jc.f • .00,  u»ne  (reek 
near  New  Albany,  Miss.,  1950- lHc»'» 


Year 

tvr 

Nov 

Dec 

Ian 

Feb 

Mar 

Aju 

Ma> 

■ lun 

Jul 

\u^ 

33 

Sej  > 

1950 

28 

29 

7 

25 

1951 

10 

51 

ol 

155 

149 

111 

81 

18 

12 

29 

0 
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06 

1952 

4 

41 

lo4 

108 

72 

79 

4.. 

28 

10 

S 

5 

1 

40 

1953 

1 

4 

10 

2o 

no 

100 

90 

90 

So 

1 

41 

1954 

1 

2 

8 

75 

51 

IS 

48 

43 

12 

3 

1 

1 

20 

1955 

1 

1 

4 

0 

51 

178 

SO 

10 

3o 

28 

4 

1 

32 

1956 

4 

0 

li 

153 

54 

07 

21 

15 

10 

5 

1 

27 

1957 

1 

1 

18 

101 

94 

31 

98 

13 

77 

52 

15 

58 

4<> 

1958 

33 

154 

08 

41 

28 

44 

120 

77 

18 

12 

4 

50 

54 

1959 

19 

14 

57 

SO 

28 

35 

18 

22 

14 

s 

5 

21 

1900 

12 

12 

54 

o2 

48 

90 

27 

2o 

0 

8 

13 

0 

30 

1901 

38 

21 

58 

27 

80 

loo 

50 

22 

IS 

b 

3 

2 

59 

1902 

5 

41 

12o 

150 

12" 

S3 

85 

21 

18 

5 

3 

0 

53 

1905 

5 

5 

13 

50 

21 

39 

10 

38 

22 

5 

18 

1904 

2 

3 

18 

35 

40 

1" 

ISo 

21 

0 

19 

8 

0 

40 

1965 

4 

13 

91 

02 

102 

172 

43 

10 

7 

7 

0 

2 

43 

I960 

2 

3 

0 

y 

108 

14 

23 

00 

12 

8 

n 

11 

22 

19o  ' 

9 

20 

42 

20 

24 

SO 

19 

no 

15 

1" 

10 

3 

28 

1908 

5 

88 

111 

31 

100 

85 

72 

10 

10 

3 

15 

44 

1909 

17 

58 

27 

113 

44 

108 

21 

8 

0 

0 

12 

40 

Mean 

8 

24 

46 

55 

74 

82 

09 

37 

17 

17 

8 

11 

38 

Table 

>-  »•  served  Mean  l*ischar>;i 

• t . f 

in  «. . t . •- , 

1939  1909 

M\i  ' 2t.«C . 

.0",  Tallahatchie 

~ 

'le.il 

Oct 

Nov 

Dec 

Jon 

Feb 

Mar 

Ulr_ 

Mi\ 

Jun 

Jul 

Sep 

\nnual 

1939 

10 

78 

57 

1,002 

3,750 

1 ,482 

1,38' 

3,174 

475 

101 

54 

1,082 

1940 

31 

130 

178 

950 

. . 1 

1,898 

249 

371 

948 

loo 

25 

542 

1941 

19 

513 

1,4*0 

710 

355 

0(H) 

511 

2oy 

208 

508 

228 

59 

449 

1942 

I5u 

1,019 

42  1 

440 

1,5.*.. 

1,441 

980 

200 

81 

4. 

87 

14 

517 

1943 

lo 

23 

80S 

252 

313 

1 ,081 

295 

107 

35 

58 

41 

154 

310 

1944 

9 

251 

100 

574 

2 ,2  So 

,871 

l,4oo 

-4- 

5(1 

220 

147 

107 

“10 

1945 

lo 

•lo 

. 

2 , 4 " 5 

l.olo 

2 ,5  lO 

7 So 

308 

495 

105 

152 

108 

795 

; '.<o 

75 

1 . • 

1,257 

5,948 

l , ~>i 

.l.kr 

1,4* 

4)- 

913 

4.o- 

89 

i ,29 

194- 

75) 

. 

Ml  8 

. 1 

480 

1,355 

2,0'S 

500 

273 

400 

137 

129 

890 

l MS 

37 

078 

500 

582 

.'.Sod 

2,ol$ 

1 , 550 

32b 

79 

148 

33 

03 

1 ,044 

1949 

28 

3,414 

"10 

. W 

1,535 

. 

740 

537 

(.48 

118 

140 

43 

1,171 

1950 

250 

198 

511 

,174 

.401 

. 

405 

800 

555 

312 

433 

929 

. 

1951 

142 

881 

. 

. 

3,550 

3,214 

1,302 

249 

10" 

555 

77 

3" 

1,131 

1952 

43 

295 

■ 

1,975 

1,331 

1,533 

940 

284 

80 

45 

55 

lo 

844 

1953 

17 

47 

100 

329 

. - • 

. - 

1,450 

1,704 

57 

4o4 

33 

20 

781 

1954 

17 

24 

109 

1.23.' 

075 

23u 

478 

573 

81 

44 

13 

13 

292 

1955 

17 

19 

1 " 4 

119 

584 

5.540 

2,084 

590 

484 

057 

55 

17 

095 

I95o 

20 

4o 

77 

80 

3,o3o 

487 

1 , 884 

792 

151 

88 

27 

14 

558 

1957 

18 

18 

20) 

1,'"’ 

2 , "S7 

009 

1,80" 

loo 

751 

OlS 

52 

415 

759 

1938 

532 

930 

"48 

455 

l,o48 

2,43o 

1,330 

424 

313 

75 

1 , 930 

1,1*4 

1959 

103 

352 

167 

987 

1,32- 

48  . 

048 

234 

1,294 

177 

07 

95 

494 

1900 

130 

149 

1,829 

i , 520 

900 

2,305 

390 

299 

74 

52 

91 

1)1 

054 

1901 

4 <(. 

20  S 

oo  7 

580 

. 

1,109 

241 

142 

71 

08 

4o 

828 

1902 

00 

1.331 

3,890 

4,109 

- , "8 

1,0*0 

2,848 

318 

459 

102 

45 

41 

1,425 

1903 

30 

48 

07 

05 

178 

MS' 

842 

428 

200 

1,310 

210 

191 

397 

1904 

24 

41 

525 

90  7 

995 

3,033 

5,442 

323 

85 

007 

213 

58 

914 

1905 

S3 

324 

l,SvS~ 

1,024 

:."n 

3,304 

004 

132 

99 

4' 

31 

30 

828 

l9oo 

24 

35 

70 

no 

,*l. 

23 1 

450 

1,542 

200 

72 

04 

Ol) 

475 

1907 

50 

08 

494 

244 

473 

781 

27o 

2,144 

289 

800 

1,440 

30 

597 

1908 

40 

107 

1,984 

. 

540 

. . ■ 

1 .o'2 

2 ,0**1) 

112 

08 

52 

350 

1 ,028 

1909 

220 

1,427 

1 . 289 

505 

2 , 4oi  * 

928 

3,818 

242 

145 

49 

90 

79 

937 

Mean 

89 

580 

857 

1 , 308 

1,830 

1,795 

1,52- 

000 

370 

338 

158 

171 

797 

293 
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Table 

98  - Observed  Mean 
near  Oxtord, 

Discharge  in 
Miss.,  1951 

c.f.s., 

1909 

Sta  72710.00 

t-'lear 

L'reek 

Tear 

Oct 

Nov 

flee 

.7 an 

"Tlir 

•tyr 

May 

'Tun 

Jul 

Annua] 

1950 

15 

13 

17 

12 

22 

10 

19  Si 

0 

IS 

15 

30 

29 

29 

21 

9 

11 

11 

8 

7 

23 

1952 

6 

11 

45 

24 

17 

25 

15 

8 

7 

0 

7 

7 

15 

1953 

0 

8 

9 

11 

40 

33 

29 

3b 

7 

0 

0 

0 

lb 

1954 

0 

8 

14 

30 

13 

9 

9 

25 

11 

7 

0 

0 

12 

1955 

7 

0 

9 

7 

12 

So 

48 

14 

7 

17 

8 

11 

10 

19  So 

0 

0 

9 

7 

04 

8 

35 

11 

0 

0 

0 

5 

14 

19  s: 

5 

5 

9 

34 

50 

9 

58 

9 

43 

13 

5 

7 

17 

1956 

7 

40 

11 

8 

8 

11 

39 

18 

11 

10 

0 

33 

17 

1959 

0 

13 

7 

13 

24 

10 

9 

14 

8 

14 

0 

9 

11 

1900 

8 

1(1 

25 

12 

12 

28 

8 

10 

7 

0 

12 

7 

11 

1901 

10 

7 

11 

8 

32 

39 

14 

13 

7 

12 

7 

7 

13 

1902 

0 

23 

44 

37 

32 

13 

27 

8 

15 

17 

9 

19 

1903 

s 

7 

8 

8 

15 

32 

9 

7 

44 

7 

7 

13 

1904 

7 

7 

9 

10 

9 

23 

34 

8 

8 

12 

8 

9 

12 

1965 

7 

9 

12 

15 

45 

31 

10 

11 

7 

o 

7 

7 

14 

1 900 

7 

6 

9 

8 

39 

10 

10 

15 

7 

9 

7 

13 

12 

1907 

7 

7 

lb 

8 

8 

10 

11 

13 

8 

9 

10 

0 

9 

1908 

0 

9 

11 

59 

13 

30 

19 

40 

8 

7 

7 

19 

18 

1969 

9 

38 

15 

9 

23 

11 

25 

9 

8 

8 

11 

11 

14 

Mean 

0 

12 

IS 

17 

24 

21 

22 

14 

10 

11 

8 

9 

14 

able  99  - Observed  Mean  Discharge  in  c.f.s.,  Sta  72725.00,  Tallahatchie 
River  at  Sardis  UhjU  near  Sard;>,  Miss.,  1941-1970 


Tear 

At 

Nov 

Dec 

Ian 

— FS 

Mar 

Al>r 

Mav 

Jun 

•Tul 

Aug 

j£ E__ 

Annual 

1941 

0 

281 

980 

2 , 568 

1,91b 

1,144 

1,855 

301 

1,193 

1,544 

868 

1,243 

1942 

432 

1,435 

1 , "94 

1,189 

2,453 

2 , 306 

033 

2,369 

4,144 

2,142 

0 

0 

1,508 

1943 

0 

0 

102 

1 ,088 

-.22.1 

1,042 

2,108 

2,488 

1,483 

2,558 

675 

378 

1,223 

1944 

0 

0 

034 

1,647 

1,491 

972 

0 

1,533 

4,390 

4,600 

4,247 

3,32b 

1,905 

1945 

2,425 

317 

4b0 

2,373 

2,585 

2 , 460 

2,893 

, 8 

4,529 

4,900 

4,135 

577 

2,024 

1946 

78 

3,  lib 

4,213 

"Ob 

1,132 

3,140 

5,143 

4,044 

4,428 

3,449 

5,259 

4,902 

3,312 

194  7 

4,808 

i , 502 

5,000 

2,289 

2,56$ 

5,541 

1.19J 

2,339 

2,900 

3,b74 

3,932 

761 

2, '78 

1948 

0 

851 

4,188 

3,214 

883 

1,162 

3,341 

3,467 

4 , 880 

4,452 

4,712 

4,309 

2,963 

1949 

910 

324 

2,604 

1,056 

3,294 

2,972 

3,171 

3,12b 

4,005 

4,875 

4,928 

5,083 

3,030 

1950 

4,298 

1,331 

920 

2,255 

2 , 869 

2,015 

3,285 

3,385 

4,440 

4,027 

4,888 

4,919 

3,271 

1951 

2,313 

8\S 

3,64b 

2,48f> 

2,820 

2,057 

2,470 

3,211 

4, '55 

4,41b 

4,591 

3,697 

3,184 

1952 

0 

0 

1,042 

. 

3,0 

3,159 

3,028 

3,541 

3,884 

3,957 

3,972 

589 

2,419 

1953 

0 

1 , 337 

913 

752 

1 , 000 

2,574 

.‘,478 

209 

2,865 

4 , 599 

4,826 

5,021 

2,207 

1954 

3,443 

1,1.1 

1.180 

1,301 

2,012 

2,002 

1,906 

1,058 

982 

1,160 

917 

839 

1,543 

1955 

770 

214 

288 

1 ,080 

'lb 

044 

341 

2,815 

2,941 

3,284 

4,221 

4,449 

1,821 

1950 

1,374 

394 

1,274 

30b 

1,39b 

2,420 

2,383 

2,506 

2,428 

2,480 

1,759 

1.166 

1,077 

1957 

730 

087 

973 

1,435 

1,418 

2,554 

2,609 

2,641 

2,564 

2,257 

, 

3,408 

2,033 

195M 

3 , 279 

859 

. 

3,392 

4,456 

3,214 

1,803 

743 

2,740 

2,02b 

4,080 

1,871 

2,049 

1959 

2,085 

5,332 

2,307 

1,82" 

2,345 

1,955 

1,642 

1 , '42 

2,550 

2,450 

73 

15 

1 , X f 

I960 

IS 

15 

15 

2,555 

5,870 

3,471 

4,203 

3,038 

3,147 

1,769 

76 

482 

1,927 

1961 

1,033 

204 

2,322 

2,203 

838 

1 ,089 

1,300 

3,179 

2,943 

3,139 

2.811 

2,403 

2,005 

1962 

l ,090 

391 

1 ,3  "2 

2,613 

3,795 

3,408 

3,472 

4,151 

3 , 0b  l 

3,'b4 

3,555 

3,092 

2,935 

1963 

3,00o 

708 

.4 

1 ,008 

679 

773 

620 

452 

1,514 

1,404 

1,054 

1,87  8 

1,208 

J 9o4 

1 ,605 

730 

1,007 

1,75b 

1,831 

1,217 

1,520 

1 ,09b 

3,  So' 

3,370 

3,021 

2,181 

2,025 

1965 

.,28. 

2,215 

2,338 

3,175 

2,179 

2,337 

3,541 

3,bil 

. 1 

2,536 

1 ,626 

1,434 

2,515 

1 960 

.,581 

4o7 

hbS 

737 

503 

2,351 

758 

1,117 

2,003 

1,748 

1 , 100 

637 

1 , 290 

196  7 

1,938 

91a 

967 

1,841 

389 

501 

425 

353 

1,380 

1,823 

3,449 

2 , 39o 

1,390 

1968 

3,001 

1 ,047 

1,712 

1,492 

2,082 

975 

1,992 

9b  2 

3,905 

3,528 

2,381 

1,?64 

2,179 

I9b9 

3,215 

1,780 

1,712 

5,381 

1,859 

2,894 

816 

3,380 

3,052 

3,028 

.3.045 

3,025 

2,098 

1970 

3,13o 

1,474 

1.420 

1 ,88b 

2,456 

6 13 

1,078 

3,108 

4,347 

4,104 

3,508 

4,108 

2,013 

Mean 

1,714 

951 

1,594 

1,930 

2,087 

2,073 

2,083 

2,438 

3,157 

3,159 

2,959 

2,321 

2,207 

L 


In.  Ll»crvtM  Mean  m-.iuirge  in  c.f.s.,  sta  '278S.00,  coiJwater 
kju-j  .if  (\rk.iimt la  IIMU,  near  \rkubutU,  Mis-..,  j:<44  1970 


War 

1044 

1945 

Oct 

150 

279 

Nov 

2lo 

415 

Hoc 

282 

1,035 

Jan 

552 

5,293 

Fob 

2,677 

2,513 

■•Lit 

2,664 

',85o 

2,666 

4,049 

Stay 

3 , 206 
3,339 

Jliil 

2,026 

951 

Jul 

208 

357 

-A— 

244 

551 

Mutual 

1,261 

194? 

1948 

1949 

2h4 

2'o 

84 

1 ,85:* 
281 
416 
1,464 

3,483 

1,330 

586 

. . 

4,281 
1 , 850 

1,041 
\ 1 1 

4,847 

2,034 

2,910 

5,161 

4,396 
1 , 268 
4,523 
2,595 

3,098 
94  9 
5,658 
3,345 

1,438 

800 

2,274 

2,091 

2 . '44 
1,713 
1 ,095 
1 , 586 

2,520 
740 
1 ,637 

1,214 

1,099 

619 

675 

429 

305 

306 
522 

2,492 

1,233 

1,531 

1,926 

1950 

1951 

508 

810 

421 

S7o 

. - 
. 

. 

2 , '63 

4,532 

3,540 

4,331 

2,496 

3,059 

2.204 

1,967 
1 , 482 

1,049 

613 

744 

1,776 

752 

1,313 

1,925 

1953 

221 

5o3 

404 

2,006 

395 

*361 

. 

1,824 

5,482 

. 

2,609 

1,490 

4,211 

602 

4,831 

226 

2,490 

225 

190 

1,433 

615 

841 

.. 

1,443 

486 

812 

507 

405 

44 

398 

340 

825 

2,04:- 

. 

1,141 

1,592 

291 

00 1 

l~8 

.i  8 

3,176 

2,035 

1,598 

529 

521 

320 

1958 

'i 

14 

1,59*1 

287 

. 

952 

. 1 

3,184 

672 

. Ifi 
. . . 

1,740 
1 , 286 

1,130 

2.426 

1 ,258 
1 ,'90 

1 ,003 
827 

508 
1 ,1158 

903 

1,188 

olo 

310 

1,611 

. . 

1,92" 

'74 

294 

205 

328 

6.34 

1,147 

1 ’ 135* 

19W) 

128 

5 

1,574 

2,942 

. . '! 

2,17s 

1,311 

758 

524 

360 

593 

805 

481 

3,490 

>,582 

1,964 

401 

-'ll 

856 

l,3o7 

5,223 

8 

. 

1.141 

628 

r.  J 4 

561 

592 

295 

154 

1 15 

645 

1,41  . 

941 

530 

84 

6l8 

537 

168 

629 

964 

702 

1 ,62" 

1 , '45 

. - 1 

1 ,022 

597 

549 

1 ,039 

2 , 700 

. ■ 

. 

3,756 

l,o"9 

304 

303 

161 

255 

1.4  .• 

251 

139 

258 

1 ,090 

-.244 

64 

801 

1,613 

311 

198 

158 

-5a 

593 

540 

135 

1,280 

1 .208 

2,319 

1,267 

1,852 

1,031 

1 ,t  15 

OlS 

234 

1 ,412 

2,175 

2,1 09 

. 

2,418 

1,570 

1,137 

539 

893 

2 , 633 

2,546 

, 

1.818 

. : 

, ! i 

832 

6l6 

461 

7% 

1 ’ 705 

1970 

1,031 

249 

1,449 

1,319 

. 

. 1 

1 ,696 

1 , '64 

1 ,067 

1,541 

1,28" 

938 

1,412 

Mean 

t>  4 5 

S10 

1 ,268 

i,  o; 

. 

2 , 5So 

-.184 

. 

1 ,212 

956 

586 

548 

1,555 

• ■ ■ bservcd  Meai  irgi  f.s.,  Sta  72800.00,  llahai 

River  near  Liinhert , Mis-.,  1945  ! «",• 


i ear 

. . 

Ik'l 

Jan 

FeF 

1 

V 

Ma\ 

“is — 

~ nrr 

' Soy  " 

1943 

139 

790 

1 , 986 

. 1 : 

2 , 1 79 

’,'21 

5,627 

1 ,058 

499 

219 

190 

505 

350 

682 

4,055 

5,825 

7,61.5 

5,3"4 

2,61" 

273 

328 

54  .* 

504 

2 . 746 

8,045 

5,668 

8 , 94 1 

',244 

5,232 

1,736 

525 

690 

550 

3 1 585 

3,129 

5,244 

. . 

11,570 

8,21a 

5,921 

4,-U 

4 , 5‘‘4 

4 , 1 .58 

1 . 889 

5,256 

458 

1.145 

1,857 

. 

4,164 

2,94o 

2,498 

2,286 

. 

2 ,989 

1,315 

551 

790 

1,027 

1,8  "4 

8,415 

lo.  4fi() 

7,636 

4,225 

1 ,690 

988 

1 , 544 

4.115 

5,153 

',"16 

0,622 

5,201 

. 

2,925 

4,283 

2,421 

1,105 

743 

5,895 

1950 

1 ,4‘*o 

787 

3 , 6 7 8 

9,919 

11,490 

10,0  *11 

5,134 

5,974 

2,591 

1,112 

'44 

1 , '94 

1 , • t 1 

1,092 

4,258 

8,1119 

7,210 

4,r: 

4,261 

2.361 

1,119 

2 , 583 

369 

205 

3,0  32 

900 

5,960 

4 , 080 

,532 

6,952 

4,648 

2,459 

1 .0  *4 

4 59 

411 

315 

498 

719 

650 

5,108 

5,71 

4,901 

1 2 ,970 

0,636 

2,809 

1 ,405 

582 

3,522 

.'81 

283 

988 

3,07.1 

3,348 

1,962 

1,094 

1 ,855 

692 

513 

304 

129 

1,201 

4(1? 

216 

29? 

472 

2,042 

5,459 

9 . 83i 

3,952 

2,006 

2,058 

1,351 

666 

1,1.03 

638 

10,350 

4 ,52fi 

. • 

- , 806 

1 , 269 

'62 

454 

300 

255 

251 

448 

2,166 

7,992 

4 , 3uj, 

J ,6,  6 

2,167 

2 , 599 

1958 

1,622 

. ■ 

4,815 

1 . 546 

.>7338 

4 , 1 76 

",525 

5,1 65 

2 , .*06 

1,531 

1,694 

725 

1 , 

5,499 

1 ,992 

903 

1 , 2 06 

1,195 

1,04{, 

1 . 796 

1960 

572 

184 

4,107 

4,956 

2,897 

5,149 

, 

2 . 1 89 

1,209 

UU 

1,14*' 

879 

1,527 

1 , ' »o 

4,14 

7,588 

',042 

3,174 

1 , 550 

918 

4" 

413 

5,138 

'."1 

5,510 

4,9'  I 

2 , 399 

1 .046 

1,450 

1,103 

841 

502 

307 

316 

1,174 

1,805 

2,001 

1,5" 

1 , 584 

'46 

1,293 

1 . '8 

264 

1,027 

1,468 

. 

6 . 883 

4 ,680 

1 , 469 

957 

1,2  36 

-.158 

1,21 

1,461 

. 

5,  26 

f ,68 

. 

1 ,905 

562 

454 

5,153 

i960 

245 

284 

400 

5,175 

. 

1,115 

3,284 

1 ,928 

550 

475 

567 

1 , 468 

1 , 3 .■  6 

617 

1,213 

763 

465 

2,585 

2.359 

4,838 

1 ,998 

2,119 

1,771 

1908 

698 

426 

2.531 

5,537 

3,046 

5.172 

4,6" 

4,885 

1 ,831 

1,119 

59? 

'14 

.,62! 

2,451 

• 

',622 

.. 

5,042 

',452 

3,952 

1 , '60 

1,000 

1,174 

. 

3,400 

1970 

1,190 

«7 

3,479 

4,089 

4,492 

6,910 

4 . "68 

5 , 2o» 

2,448 

1,883 

l , 798 

1,196 

. 

Mean 

904 

1,186 

2,095 

4,104 

.. 

5,366 

4 ,690 

3,64(1 

2,080 

1,432 

912 

894 

2,757 

296 


Fable  104  (Jt  ci veil  '•v oi  I . < e 1 . , • i 

Klict  .it  .Swa/l  Likt  , Miss.,  195.  l9'o 


Uai 

Oct 

Nov 

tkx 

Jon 

K*b 

'll! 

Vr 

Slav 

Jun 

Jtil 

•*1 

9uiu.il 

1952 

09  2 

1,494 

10,540 

13,790 

1 5 , h(*> 1 

• . ■ 

12,520 

8,0’'.* 

. < • 

5,045 

4,0?0 

1 ,o2o 

7,808 

1953 

027 

1,974 

• 

l,"4 

10,120 

13,520 

1.  .140 

19,200 

12,000 

. 

.. 

(* , 585 

8.0'M- 

1954 

. 

M'4 

3,058 

. 

,800 

5,. Soil 

3,922 

■ ,499 

. 

i . 8 

. . • 

. 

1955 

1,50' 

801 

1,001 

2,355 

4 , 3o2 

9,555 

1 ..'30 

8, ' 45 

0,090 

r,l78 

8,204 

7,371 

0,139 

1950 

3,971 

1,557 

3,241 

..  - 

• . - 

10, '10 

8,98' 

',082 

4,090 

, 

, 

2,104 

. 

1957 

1.953 

1,314 

1,971 

5,21  1 

l 3,950 

,o4o 

U.U'o 

'.309 

. 1 

. • 

,281 

0,985 

o.foi- 

195b 

,425 

13,050 

12, '3o 

11,44 

*,  4o9 

10,520 

o.ol' 

13, 'oo 

. 1 

8,t»86 

. 4'  . 

lo, OHO 

li  ,580 

1959 

9 , 19 1 

',ol5 

5,710 

7,409 

...  - 

',170 

5,094 

3, 'oo 

4,949 

5,002 

. 

2,338 

o,07o 

1900 

MSI 

070 

0,328 

10,030 

. 

1 2 ,420 

8.445 

‘,481 

. ■ 

3,249 

1,072 

2,294 

. 

1901 

4,34o 

l , 7o0 

4,541 

0,524 

8,040 

14,523 

1 5,444 

*,224 

0,808 

. 

S,4~4 

■ 

'.1" 

1902 

... 

5,137 

i ztm 

10.39' 

14,  5.i 

1 3,83  • 

. 

, 

'.S41 

. • 

0,054 

. 

9,490 

1903 

. . 

..24o 

811 

2,  S 

2 , 334 

3,57b 

4,480 

4,022 

..  12 

3 , 59o 

: . 

1904 

4,  1 ’!• ' 

1,589 

. 

. 

. S • 

!•  ,189 

. 

o,o4' 

, 1 

-.'42 

. 

r.,043 

1 90S 

4,514 

0,049 

15,833 

U.lo  4 

. . 

12,055 

. 

'.--I- 

4,821 

4,12. 

3,llo 

. 

. 

1900 

4,994 

1,490 

1,042 

1,07  . 

180 

0,  3 

3,254 

,178 

0,44' 

. 

- . . 

1, 

1907 

3,333 

2.1M 

4 , 498 

4,2  •' 

. . 

4,881 

4 ,0l0 

8,4o2 

4,429 

. 

',519 

1,  . 

, • 

1908 

5,870 

3.501 

o,257 

12.MV 

9,314 

l 

• . • 

. 

' ,01  8 

. • ■ 

4,91. 

5,041 

. 

1909 

. 1 . 

4,972 

13,094 

9,351 

. 1, 

8,209 

. 

' , ik»9 

o , 204 

. ■ 

5,091 

, ■ 

1970 

. 

4,935 

8,043 

•,  . 

8,801 

12,511 

1 o,o94 

■.  'li 

. 

7,414 

,141 

. 

Mean 

4,2  l 

3,411 

0,083 

7,371 

9,891 

10,245 

. - 

0,439 

-.915 

5,153 

4,719 

. 

Fable 

11 

»•  'l  l vc,J  Ml 

.in  J»j - i.  tur^c 
i alt.,  .mi  i it  \ , 

in  c . 1 . - . , 
. Mi--.,  19 

Sta  '21 
..1-190' 

li2o.nn,  4alot'U>tia 

3 car 

v.  t 

Nov 

IVx 

~ Tan 

TcF 

M.U 

\jr 

Ma\ 

Tun 

JuT 

Ai* 

X?' 

Annual 

1951 

15 

115 

453 

1,4  • 

l.soS 

olo 

30 

30 

12 

1 

558 

1952 

458 

200 

352 

o48 

313 

04 

0 

2 

4 

0 

1 75 

1953 

0 

12 

90 

1.118 

073 

434 

04' 

0 

54 

5 

0 

252 

1954 

0 

l 

lo 

341 

192 

83 

92 

354 

10 

1 

1 

0 

91 

1955 

3 

73 

101 

580 

1,12. 

1,105 

128 

52 

19' 

4 

3 

280 

1950 

1 

4 

13 

11 

1,199 

728 

9o  1 

4 '8 

9 

3 

2 

Jh  4 

1957 

4 

22  o 

1 .Dl. 

1 ,22o 

40' 

509 

14 

201 

159 

4 

32 

521 

1958 

14o 

2,82 

So4 

383 

348 

041 

1,254 

921 

40 

59 

45 

357 

029 

1959 

24 

20 

21 

357 

1,150 

413 

573 

101 

4'0 

39 

18 

14 

20© 

1900 

19 

28 

974 

1,095 

582 

1,345 

3ol 

242 

0 

7 

28 

2 

385 

1901 

11 

31 

74 

ISO 

1,094 

1,251 

'oo 

07 

13 

75 

4 

(i 

340 

1902 

12 

084 

2,192 

2,094 

728 

519 

91' 

238 

400 

lo 

5 

3 

051 

1903 

9 

8 

19 

00 

03o 

195 

200 

'48 

19 

3 

170 

1904 

1 

4 

104 

449 

5 72 

1 ,055 

2,0  " 

8~ 

22 

4' 

23 

*i 

4*0 

1905 

34 

01 

181 

135 

1,141 

255 

10 

14 

S 

208 

1900 

3 

3 

4 

44 

1,378 

208 

2o5 

100 

9 

4 

1 

I '3 

1907 

5 

12 

45 

20 

208 

122 

4' 

2.5 

4 ' 

207 

113 

3 

92 

1908 

8 

24 

1,220 

1,084 

110 

599 

949 

905 

15 

17 

42 

4o 

4': 

1909 

9 

S3 

435 

235 

1,043 

737 

2,241 

58 

73 

19 

12 

loo 

41' 

Mean 

IS 

205 

371 

524 

848 

7'8 

703 

203 

78 

85 

18 

30 

332 

297 
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Table  108  Observed  Mean  Discharge  m >.  .1.  Sta  ’28"U.QQ,  lazoo  River 
at  OreeiMOod,  Miss.,  1954  1 ij”U 


Year 

Oct 

* Nov 

Dec 

lan 

TeF) 

Mai 

■Vr 

IEET" 

Iuji 

Vu8 

■EE 

\nnual 

1954 

5,220 

2,195 

3,547 

7,079 

9,210 

7,54" 

4 ,604 

9 ,665 

5,183 

3,046 

2,015 

1,624 

5,062 

1955 

1 ,090 

1 ,089 

! ,644 

4,889 

".231 

12.509 

. . , 

12,878 

9,42" 

9,815 

10,30" 

9,422 

8, 4 "6 

1956 

\lo0 

2,493 

,694 

1 ,809 

19,504 

lt»  ,(>45 

14,220 

9,"9S 

6,485 

5,244 

4,402 

3,632 

',923 

1957 

2.  ' ' ' 

2,488 

• ,8o5 

8,831 

. , » 

14.129 

15,93" 

10,420 

10,258 

1 ) ,934 

',381 

9 , 566 

9,698 

1958 

10,800 

16,500 

18,730 

16,840 

15,460 

14,980 

12, "20 

21,79 

12,1 40 

15,260 

12,020 

15,410 

15.U60 

1959 

14,460 

10,820 

0,702 

9,222 

15,350 

11,740 

8,6"! 

6,181 

7,233 

8,155 

6,448 

3,885 

9,036 

1960 

2,890 

1,353 

8,741 

15,79< 

15,810 

17,910 

12,390 

. . 1 

7,293 

5,0"2 

2,90- 

2,745 

8,573 

1961 

5, "36 

3,062 

5,394 

9,418 

10,549 

20.458 

, 

13,29  • 

10,28" 

11 ,2'0 

8,210 

",4‘»o 

1 0 , 4 34 

196’ 

5,362 

9,842 

18,758 

22,800 

21,639 

1 ,463 

13, ri 

13,265 

11,319 

9.S50 

8,810 

14,4 "8 

1963 

8,364 

3 , 4 " 1 

1,620 

2 ,640 

3,326 

8,833 

4,154 

5.20" 

4,889 

’,143 

5,243 

<•  ,664 

5,129 

1964 

5,958 

2,359 

4,125 

7,662 

",  "3" 

15,"31 

18.090 

16.600 

9,990 

i , 707 

10,931 

.42" 

9,693 

1965 

5,046 

8,649 

15,026 

13,326 

16,  <82 

16,955 

1 ' ,603 

9,292 

6 , 1 "3 

4,114 

4,552 

10,35" 

1966 

6,435 

1,790 

1,830 

2,798 

1 :» , 340 

11, "80 

5,824 

9,920 

9,25" 

5,293 

4,998 

3,444 

6 , 504 

1967 

5,125 

3,27" 

5,242 

5,  "44 

3,853 

6,653 

6,449 

10.8S0 

. 

8,069 

8,823 

~ ,3"2 

6,482 

1968 

",838 

5,012 

10,130 

21.04H 

15,600 

1" ,290 

r ,440 

. 1 

17  ,(>40 

8,395 

7,629 

12,590 

1969 

10,326 

7,754 

18,194 

12,931 

• . 

13,5"7 

1", 290 

14, "94 

11 ,137 

10,264 

9,306 

9,235 

12,819 

1970 

8,764 

6,771 

10,914 

15,429 

14,545 

17,219 

17,947 

14 ,78" 

12,903 

1 1 . 32  3 

10,973 

10,310 

12,661 

Mean 

6,703 

5,230 

8,127 

10,485 

13,50 

14,446 

13,632 

..  . 8 

9,129 

8,666 

",413 

. 

9, "05 

Table  109  Observed  Mean  Discharge  m c.t.s.,  sta  "2885.00,  Sunflower  River 
at  Sunflower,  Miss.,  1936  196" 


Year 

Oct 

Nov 

Dec 

.Ian 

FcB 

Mar 

\pr 

May 

lun 

~lul 

Sep 

\nnual 

1936 

235 

396 

Hi 

536 

685 

402 

434 

238 

178 

240 

171 

182 

326 

1937 

203 

198 

578 

3, 36  7 

1 .681 

1,138 

538 

593 

513 

264 

210 

373 

804 

1938 

"41 

1.32b 

868 

1 ,880 

1 ,555 

1 .23" 

2,118 

449 

436 

229 

286 

244 

94  7 

1939 

224 

231 

241 

1 ,546 

4,130 

1 ,888 

3,533 

5-0 

4 S3 

680 

245 

230 

1,164 

1940 

231 

233 

291 

346 

l ,47b 

1 ,041 

1 ,548 

466 

367 

1 . ‘21 

388 

214 

693 

1941 

196 

670 

1,579 

1 ,212 

728 

l ,090 

945 

4 "3 

220 

511 

230 

18(> 

669 

1942 

253 

1 . 334 

417 

536 

552 

1 ,"19 

3,340 

936 

"*>8 

25.3 

206 

185 

839 

1943 

181 

260 

S20 

596 

941 

2,592 

"09 

33? 

581 

201 

170 

169 

588 

1944 

163 

225 

193 

486 

1 ."06 

2,244 

3,749 

2,154 

559 

217 

208 

277 

. . . 

1945 

184 

18b 

702 

3,979 

1 ,692 

3,865 

2,138 

1,168 

319 

448 

4'8 

552 

1 ,292 

1946 

542 

622 

1 ,032 

. 

4,355 

2.314 

1 ,086 

1,2  "9 

1,336 

1.365 

398 

243 

1,64" 

194" 

223 

595 

468 

3,045 

1 ,128 

1 ,393 

1 ,685 

1 ,020 

1,84  5 

330 

220 

201 

1,012 

1948 

186 

631 

757 

970 

4,221 

5,964 

1 ,904 

894 

S50 

316 

733 

229 

1,279 

1949 

199 

l ,666 

1 ,686 

3,303 

2,389 

1,503 

1 ,908 

1,118 

1,867 

488 

315 

235 

1,389 

1950 

717 

364 

1 ,288 

4,335 

4,613 

4,127 

1,455 

"54 

573 

292 

281 

64" 

1,620 

1951 

226 

272 

1,590 

3,539 

3 , 1 30 

1 ,424 

1,53" 

604 

293 

593 

196 

l 84 

1,132 

1952 

178 

210 

1 ,729 

1 ,602 

2 ,206 

1 , 560 

1 ,65" 

"52 

500 

210 

171 

172 

912 

1953 

163 

I ”4 

238 

334 

2,351 

1 ,2  "2 

4,902 

1,196 

458 

208 

160 

1,196 

1954 

137 

148 

429 

1,519 

928 

253 

357 

l , -60 

2U4 

112 

100 

108 

504 

1955 

121 

120 

116 

240 

978 

2,026 

5 . 763 

652 

215 

213 

152 

116 

"24 

1956 

128 

124 

250 

127 

4 ,526 

990 

1 ,035 

430 

282 

100 

91 

101 

665 

1957 

93 

100 

263 

1 ,092 

5,40, 

854 

1,"19 

651 

-6" 

699 

(33 

466 

8S1 

1958 

1,133 

3,629 

2, "48 

1,254 

(•54 

1 ,421 

l ,429 

6 ,078 

1,228 

2,0  "6 

1.425 

2.74* 

2,118 

1959 

1,792 

866 

401 

1 ,08" 

2,411 

735 

800 

273 

256 

415 

303 

2 "6 

801 

1960 

362 

221 

l ,196 

1 ,468 

1,18" 

2,591 

357 

48b 

2S0 

151 

149 

180 

’lb 

1961 

224 

270 

534 

1 ,235 

2,615 

3,947 

3,410 

6?2 

529 

'98 

27S 

163 

1,222 

1962 

124 

1,252 

3,429 

3,450 

1 ,'4 ' 

1 ,429 

1 ,565 

329 

900 

363 

181 

>54 

1,260 

1963 

206 

134 

191 

188 

312 

1 ,316 

363 

717 

243 

1 .052 

36" 

146 

436 

1964 

107 

119 

472 

969 

496 

1 . 790 

2 .928 

1,521 

209 

141 

192 

130 

"56 

1965 

140 

343 

2,  "48 

94.3 

3.225 

1 ,(>46 

I ,142 

381 

206 

132 

135 

216 

958 

1966 

109 

104 

113 

123 

3,694 

314 

369 

1,159 

151 

137 

189 

182 

552 

1967 

300 

191 

1 ,006 

609 

566 

603 

482 

1 ,930 

311 

195 

149 

121 

538 

Mean 

313 

538 

884 

1 ,59“ 

2,064 

l , "60 

1 ,602 

1,115 

S53 

481 

279 

293 

956 

299 
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Table  111  V|wNJ;ibI e Y 1 1* J .!  if  ta  "-’6*  , lalla 

hatch iv  River  at  ! tta,  Mi- 


Fablc  M:|  liependablo  Yield  at  Sta  ".’6 60.  Cane 

Creek  near  Sew  Albany . Miss. 


’onsecutive  Year-  <! 

Inclusive 

• 

Mean  1 Ion 

Percent  of 
1951  1969 

Consecutive  > < .i t - >*f 

Inclusive 

t 

Mean  Flow 

1 

1 59-1969 

U>wes t Mean  Finn 

' H 

c.f.s. 

Mean 

|.ovm  t Mean  F|>*w 

Years 

< . i . 

'V 

1 

1963  1963 

18 

47.  (l 

1 

] 1 : : 

292 

V.6 

2 

1966  1 96 7 

25 

65.  5 

2 

. 1 1 1 

416 

52.2 

3 

1954-1956 

26 

68.8 

3 

X 

42" 

53.6 

1 

1953*1951 

30 

’8.4 

4 

■ 

456 

5”.  2 

s 

1963  196’ 

30 

"8.9 

5 

; : 

508 

63.’ 

h 

1963  1968 

32 

84.9 

6 

1 

555 

69.7 

7 

: 

32 

85.8 

’ 

1939-194 

631 

79.2 

8 

! ■ • 

33 

86.8 

8 

1953-1960 

6’S 

84.8 

9 

1959196’ 

32 

85.3 

9 

: ' i >61 

<*92 

86.9 

in 

1950  1968 

33 

88.3 

10 

l«>52  1961 

"* 0 ? 

88.8 

19 

1951-1969 

38 

100.0 

31 

1939  1969 

-Q-« 

100.0 

I 


Table  112  IVpcndahlc  Yield  at 
Creek  near  Oxford, 

Sta  ’2’  1 • . 
, Miss. 

, Clear 

Table  113 

IVpendable 
Rivet  at 

>t  • 

Sardis  Hon  near  Sardis 

I a 1 1 abate bie 

('onsecutive  Years  ot 

Inc lusive 

Tov*r'-t 
'lean  Flow 

rercent  of 
1951  1969 

Consecut ivo 

Years  of 

Inc lusive 

lowest 
'lean  1 low 

Per*,  ent  of 
1941  19’0 

Unties  t 'lean  1 low 

Years 

C.f.s. 

Mean 

! ovm  -t  'lean  ! I w 

Years 

C.f.s. 

'kin 

1 

1967  1967 

9 

59.3 

1 

1963  1063 

1,208 

54.’ 

2 

1966  196" 

10 

69.2 

2 

1066  106' 

1 .343 

60.8 

3 

1965  196’ 

11 

76.8 

3 

1 141  1943 

1 . 344 

60.9 

4 

1964  196’ 

11 

”.4 

4 

11  : 14 

1 ,484 

6’ . 3 

5 

1963  196’ 

12 

'0.0 

5 

1063  196’ 

1 .686 

"6.  4 

6 

1963  1968 

13 

85.6 

6 

1 96 3 1968 

1 . "68 

80.1 

1965- I960 

M 

86 . 6 

’ 

J.%3  J >6  ■ 

1 . 901 

86.  1 

8 

I960  196’ 

12 

84.8 

8 

i960  19<»" 

1 ,912 

86.6 

9 

1 >59  1 96’ 

12 

83.4 

9 

1959-1%' 

1,912 

86.6 

10 

1 >58  196" 

13 

86.  3 

10 

1»59  1968 

1 .938 

8’. 8 

19 

1951  1969 

15 

100. n 

30 

1"4I • 1 O’" 

2,20" 

100.0 

309 


Table  114  Dependable  YieKI  at 
River  near  ilxford, 

Sta  ■’>740, 
. Miss. 

.00,  Yocona 

Table  115 

Dependable  Yield  at 
River  at  Lnid  Dam, 

Sta  72750.00 
, near  In  id. 

, Yocona 
Miss. 

Wst 

Percent  of 

Lowes f 

Percenf  •-/ 

Consecutive  Wars  of 

Inclusive 

Mean  1 low 

1952-1969 

Consecut ive 

Years  of  Inclusive 

Mean  1 low 

1952- 19’0 

Lowest  'lean  Flow 

Years 

c . f . s . 

Mean 

lowest  'lean  1 low  Years 

c.f.s. 

'lean 

1 

1954  1954 

140 

42.5 

1 

196'  196’ 

408 

48.3 

2 

1 966 - 196’ 

215 

65.3 

2 

1966  196’ 

483 

57.2 

3 

1965  196’ 

233 

"0.8 

3 

1965  196’ 

S’0 

6’.  6 

4 

l‘>65-  1'66 

25’ 

"8.1 

4 

1964-196’ 

61’ 

’3.2 

5 

1963- 196’ 

249 

’5.8 

5 

1963  196’ 

601 

71.2 

C> 

1»63  l‘)68 

2’9 

84.8 

6 

1963  1968 

669 

’9.3 

1963  1969 

29.3 

88.  »> 

7 

1963  1969 

"08 

83.9 

8 

I960- 196" 

308 

93.7 

8 

1-163  19’0 

’57 

89.7 

0 

1959- 196’ 

301 

91.5 

9 

1953  1961 

7 7’ 

91.4 

10 

1959  1968 

314 

95.  1 

10 

1952  1961 

'81 

92.5 

18 

1 »5:- 1969 

329 

100.0 

19 

1952-1970 

844 

100.0 

Fable  1 1 r»  ,V['cntlable  Weld  it  Sta  "J'S'.i'e,  i oldwater 


River  at 

Miss. 

Arkabut la 

Dam,  near  Arkabut la. 

Table  11' 

Dependable  Yield  if  Sta  '2800.00 
hatch ie  River  near  Lambert,  Mi 

Talla 

I «*west 

Percent  --f 

I .owe  st 

Percent  T 

Consecutive  Years  ot 

Indus!  c 

'lean  How 

1943  19"0 

-’nsecutive  War-,  of 

Inclusive 

'lean  Flow 

1940  1970 

! >n*e  t 'lean  1 low 

Years 

c.f.s. 

Mean 

Lowest  Mean 

Flow 

Years 

c.f.s. 

Mean 

1 

1963-1963 

630 

4".  1 

1 

1940  194(1 

950 

36.1 

2 

196  3 1 Of  ,4 

8 34 

62.4 

2 

1940  1941 

089 

3".  6 

1966  1968 

984 

'3.6 

3 

I1*  to  I94J 

1,45" 

55.4 

4 

I 96  ' 1-166 

981 

'3.3 

4 

: 

1,53" 

58.4 

5 

1965  1967 

98" 

"3.8 

5 

1 

1,702 

64." 

6 

1963- 1968 

1 ,028 

’6.9 

6 

1040- 1945 

2.016 

’6.6 

1961  196’ 

1 ,066 

79." 

7 

1**62  1968 

2,1"' 

82." 

8 

I960  196’ 

1 , 06 1 

'9.3 

8 

I960  196" 

2,1” 

82.7 

9 

1959  196’ 

1 ,069 

"9.9 

Q 

1Q59  196" 

2.184 

83.0 

in 

l->59  l‘»68 

l ,085 

81.1 

10 

1959  1968 

2,228 

84.’ 

28 

: 

1,33" 

100.0 

31 

' 

2,631 

100.0 

310 


Table  118  - Dependable  Yield  at 
hatch  it*  River  at 

Sta  72810. 
Swan  Like, 

.00,  Talla- 
Miss. 

Table  119  Dependable 
River  at 

Yield  at  ta  729 

Calhoun  City,  Miss. 

Yalobusha 

Lowest 

Percent  ol 

Lowest 

Percent  of 

Consecutive  Years  of 

Inclusive 

Mean  Flow 

1940-1970 

Consecutive  Years  of 

Inclusive 

Mean  Flow 

1951-1969 

lx>west  Nfc*;in  Flow 

Years 

c.f.s. 

Mean 

Ix**est  Mean  Flow 

Years 

c.f.s. 

Mean 

1 

1941-1941 

3,561 

49.7 

1 

1954  1954 

91 

27. 4 

2 

1940  1941 

3, bl  9 

50.5 

2 

1966  1967 

132 

39.9 

3 

1940-1942 

4,234 

59.1 

3 

1952-1954 

172 

51.8 

4 

1940  1943 

4,225 

59.0 

4 

1952-1955 

200 

60 . 4 

5 

1 940  1944 

4,682 

65.3 

S 

1952  1956 

217 

65.4 

6 

l >4  ' 194  5 

5,499 

76.7 

6 

1952  195' 

254 

70.6 

7 

1963-1969 

6,320 

88.2 

7 

1951  - 1957 

280 

84.6 

8 

1960  1967 

6,275 

87.6 

8 

1952-1959 

287 

86.' 

9 

1959-1967 

6,253 

8"*.  2 

9 

1952  I960 

298 

89.9 

10 

1959  1968 

6,110 

89.4 

10 

1952-1961 

302 

91.2 

.31 

1940-1970 

7,167 

100.0 

19 

1951-1969 

331 

100.0 

Table 

120  - 

I dependable  Yield 
Skuna  River  at 

at  Sta  '2830.00, 
Bruce,  Miss. 

Table  121  Dependable 
River  at 

Yield  at  Sta  72850.00,  Yalobusha 
C.renada  Dam,  near  Grenada,  Miss. 

Lowest 

Percent  of 

Lowest 

Percent  of 

I'onsecut  ive 

Years 

of  Inclusive 

Mean  Flow 

1948-1969 

I'onsecut  ive  Years  of 

I nc  1 us  i ve 

Mean  Flow 

1954-1970 

lowest  Mean  ! low 

Years 

c.f.s. 

Mean 

Ixjwest  Mean  Flow 

Years 

c.f.s. 

Mean 

1 

1967-196' 

113 

32.1 

1 

1954  1954 

506 

30.2 

2 

1966- 196” 

14' 

41.9 

2 

1966-196' 

705 

42.2 

3 

1965  196' 

16' 

4'. 4 

3 

1965-196' 

910 

54.4 

4 

1964  196' 

228 

64.9 

4 

1965  1968 

1,203 

71.9 

5 

1963- 196' 

219 

62.3 

5 

1963  196' 

1,153 

69.0 

6 

1963  1968 

254 

72.3 

6 

19(,t  1968 

1,308 

'8.2 

7 

1963  1969 

254 

'2 . 3 

7 

196  3 1 *69 

1 . .398 

83.6 

8 

1962  1969 

295 

83.8 

8 

1963  19'!’ 

1,456 

8".  1 

9 

I059  196' 

296 

84 . 2 

Q 

1959  196" 

1,620 

96.9 

10 

I960  1969 

305 

86.  8 

10 

1959  1968 

1 ,666 

99.6 

22 

1948  1969 

352 

100.0 

17 

1954-1970 

1,673 

100.0 

r i 


Tabic  122  - Dependable  Yield  at  Sta  72870.00,  Yazoo 
River  at  Greenwood,  Miss.,  1955-1970 


Consecutive  Years  of 
Lowest  Mean  Flow 

Inclusive 

Years 

Lowest 
Mean  Flow 

c.f.s. 

Percent  of 
1955-1970 
Mean 

1 

1963-1963 

5,129 

51.3 

? 

1966-1967 

6,493 

65.0 

3 

1965-1967 

7,781 

77.8 

4 

1963-1966 

7,920 

79.2 

5 

1963-1967 

7,633 

76 . 4 

6 

1963-1968 

8,459 

84.6 

7 

1961-1967 

9,011 

90.2 

8 

1960-1967 

8,956 

89.6 

q 

1959-1967 

8,965 

89.7 

10 

1959-1968 

9,327 

93.3 

16 

1955-1970 

9,995 

100.0 

Table  123  - Dependable  Yield  at  Sta  72885.00,  Sunflower 
River  at  Sunflower,  Miss. 


Consecutive  Years  of 
Lowest  Mean  Flow 

Inclusive 

Years 

Lowest 
Mean  Flow 

c.f.s. 

Percent  of 
1936-1970 
Mean 

1 

1936-1936 

326 

32.7 

2 

1966-1967 

545 

54.6 

3 

1954-1956 

631 

63.3 

4 

1963-1966 

670 

67.2 

5 

1963-1967 

644 

64.6 

6 

1963-1968 

725 

72.7 

*7 

1963-1969 

776 

77.9 

8 

1936-1943 

753 

75.6 

9 

1936-1944 

782 

78.5 

10 

1936-1945 

833 

83.6 

35 

1936-1970 

997 

100.0 
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GREENWOOD,  MISSISSIPPI 


GROUND  WATER 


WRPA  4 comprises  parts  of  the  Mississippi  Alluvial  Plain,  Loess 
Hills,  North  Central  Plateau,  Flatwoods,  and  Pontotoc  Ridge.  The  area 
is  nearly  equally  divided  between  the  Yazoo  Basin  lowland  of  the  Missis- 
sippi Alluvial  Plain  and  the  uplands  of  the  East  Gulf  Coastal  Plain. 

The  oldest  geologic  units  exposed  in  the  area,  of  Upper  Cretaceous 
age,  crop  out  in  Union  and  Pontotoc  Counties.  The  Midway,  Wilcox,  and 
Claiborne  Groups  underlie  most  of  the  area,  including  the  Yazoo  Basin 
where  they  are  covered  by  Mississippi  River  alluvium.  The  Jackson  Group 
underlies  the  alluvium  in  the  southern  and  southwestern  part  of  the 
Yazoo  Basin.  The  Forest  Hill  Sand  and  Vicksburg  Group  crop  out  in  War- 
ren and  southwestern  Yazoo  Counties,  and  the  Catahoula  Sandstone  is  ex- 
posed in  places  in  central  and  southern  Warren  County.  Most  of  the  up- 
land outcrop  areas  of  the  Claiborne  and  younger  Tertiary  deposits  are 
blanketed  by  Quaternary  loess  and  high  terrace  deposits. 

The  major  aquifers  in  WRPA  4 are  the  lower  Wilcox  aquifer,  Meridian 
upper  Wilcox  aquifer,  Sparta  Sand,  Cockfield  Formation,  and  Mississippi 
River  Valley  alluvial  aquifer  (figure  208).  Minor  aquifers  (or  major 
aquifers  classified  as  minor  aquifers  because  of  their  limited  areal  ex- 
tent in  the  Lower  Mississippi  Region)  are  the  Gordo,  Eutaw,  and  Ripley 
Formations  and  the  Coffee  Sand  in  the  northeast  part  of  the  area;  the 
middle  part  of  the  Wilcox  Group,  the  Tallahatta  Formation,  and  the 
Winona  Sand  in  the  northwest,  central,  and  western  parts;  and  the  Forest 
Hill  Sand,  Mint  Spring  Marl  Member  of  the  Marianna  Limestone,  Vicksburg 
Group,  and  Catahoula  Sandstone  in  the  extreme  south. 


Cretaceous  Aquifers 

Cretaceous  aquifers  yield  fresh  water  in  Benton,  Calhoun,  Lafayette 
Marshall,  Pontotoc,  and  Union  Counties.  The  Gordo  Formation  is  the  prin 
cipal  source  of  ground  water  in  Calhoun  and  Pontotoc  Counties  and  is 
also  used  in  the  southeastern  parts  of  Lafayette  and  Union  Counties. 
Water  from  the  Gordo  is  commonly  suitable  for  municipal  use  without 
treatment;  however,  the  dissolved -sol ids  content  exceeds  500  mg/1  in 
much  of  the  area  where  it  is  used.  The  Eutaw  Formation  is  available  in 
approximately  t lie  same  areas  as  the  Gordo  but , due  to  low  yields  to 
wells  and  to  the  high  mineral  content  of  the  water,  it  is  not  generally 
used  for  municipal  or  industrial  supplies.  Ihc  largest  withdrawals  from 
the  Eutaw,  about  0.8  mgd,  are  made  at  New  Albany,  Union  County,  Miss., 
where  the  water  is  of  good  quality.  The  Coffee  Sand,  a source  of  water 
in  Benton,  Lafayette,  Marshall,  Pontotoc,  and  Union  Counties,  is  a low- 
yielding  aquifer  but  the  quality  of  water  is  generally  good.  The  Ripley 
Formation  is  a source  of  water  for  small-  to  moderate -capacity  wells  as 
far  west  as  northeastern  Calhoun,  eastern  Lafayette,  and  Marshall 


Counties  and  probably  contains  fresh  water  in  eastern  DeSoto  County. 

Wells  in  the  Gordo  Formation  in  WRPA  4 arc  among  the  deepest  in  the 
region,  averaging  more  than  2,000  feet  in  depth  in  Calhoun  County. 

Wells  in  the  Lutaw,  Coffee,  and  Ripley  in  the  area  are  commonly  500  to 
1,000  feet  in  depth. 

Water  use  from  the  Cretaceous  aquifers  in  WRPA  4 was  about  4 mgd 
in  1070.  These  aquifers  are  estimated  to  be  capable  of  yielding  about 
20  mgd  in  the  area. 


Tertiary  Aquifers 


Lower  Wilcox  Aquifer 

The  lower  Wilcox  aquifer  is  a major  source  of  ground  water  in 
DeSoto,  Panola,  Quitman,  Tate,  and  Lafayette  Counties.  The  aquifer 
is  of  less  importance  in  Benton,  Marshall,  Union,  Calhoun,  Carroll, 
Yalobusha,  Grenada,  Holmes,  and  Tallahatchie  Counties  because  t he  sand 
beds  are  commonly  thin  and  irregular;  however,  it  is  capable  of  yield- 
ing considerable  water  at  some  localities.  Water  in  the  lower  Wilcox 
becomes  saline  in  Coahoma,  Tallahatchie,  Leflore,  and  Holmes  Counties. 

The  hydraulic  characteristics  of  the  lower  Wilcox  aquifer  reflect 
the  gradual  thinning  of  the  aquifer  from  north  to  south  in  WRPA  4.  In 
DeSoto  County,  the  coefficient  of  transmissibi 1 ity  is  probably  about  the 
same  as  that  at  Memphis,  Term.,  where  it  averages  about  100,000  gpd  per 
foot.  In  Grenada,  Tallahatchie,  and  Yalobusha  Counties,  transmissibil- 
ities  probably  do  not  exceed  10,000  gpd  per  foot. 

Water  from  tire  lower  Wilcox  aquifer  is  commonly  suitable  for  most 
uses  without  treatment  mid  it  is  the  most  desirable  source  of  water  for 
municipal  and  community  water  systems  in  the  northwestern  part  of  WRPA  4. 
The  water  is  soft,  a sodium  bicarbonate  type , and  generally  is  free  of 
objectionable  quantities  of  iron  and  other  constituents. 

The  maximum  depth  for  wells  in  the  lower  Wilcox  aquifer  will  be 
about  3,000  feet  in  the  southwestern  part  of  the  area  where  the  aquifer 
contains  fresh  water.  Water  used  from  the  aquifer  in  Mississippi  in 
1970  totalled  about  4 mgd;  however,  declines  in  the  potent iometric 
surface  in  DeSoto  County  indicate  that  withdrawals  in  the  Memphis  area 
(about  16  mgd)  are  replenished  partly  by  inflow  from  northwestern 
Miss issippi . 

The  lower  Wilcox  aquifer  is  estimated  to  be  capable  of  yielding 
about  60  mgd  in  WRPA  4 without  an  excessive  decline  in  water  levels. 


N 1 i nor  Wilcox  Aquifers 

Irregular  sand  beds  in  the  middle  part  of  the  Wilcox  Group  are 
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thick  enough  in  some  places  in  WRPA  4 to  be  ground  water  sources  for 
public  and  industrial  water  supplies;  however,  the  presence  of  these 
thicker  sand  beds  is  not  predictable.  Several  moderate -capacity  wells 
now  tap  middle  Wilcox  sands  in  Panola  and  adjoining  counties.  At  sev- 
eral sites,  however,  the  middle  Wilcox  sands  are  not  utilized  as  a 
source  for  public  supplies  because  the  water  is  corrosive  or  contains 
excessive  iron  in  solution. 

It  is  estimated  that  the  minor  Wilcox  aquifers  are  capable  of 
yielding  about  8 mgd.  Further  study  may  show  the  aquifer  to  be  more 
extensive  than  is  now  indicated. 

Meridian-Upper  Wilcox  Aquifer 

The  Meridian-upper  Wilcox  aquifer  is  a widely  used  source  of  ground 
water  in  IVRPA  4,  a result  of  areal  extent,  high  water  levels,  good  qual- 
ity water,  and  favorable  hydraulic  characteristics. 

Results  of  aquifer  tests  conducted  in  WRPA  4 indicate  coefficients 
of  transmissibility  ranging  from  1,100  to  70,000  gpd  per  foot.  Some 
large  wells  yield  more  than  2,000  gpm  and  yields  of  1,000  gpm  are  not 
unusual;  however,  the  Meridian-upper  Wilcox  aquifer  in  some  areas  is  not 
capable  of  large  yields. 

Where  the  Meridian-upper  Wilcox  aquifer  occurs  at  shallow  to  moder- 
ate depths  (200  to  1,000  feet)  the  water  is  low  in  dissolved  solids  but 
generally  requires  treatment  for  pH  adjustment  or  iron  removal.  In 
areas  further  down  the  dip,  the  water  is  a soft  sodium  bicarbonate  type 
that  is  suitable  for  general  use  without  treatment.  In  the  southwestern 
part  of  WRPA  4,  the  water  is  a sodium  chloride  type. 

High  water  levels  prevail  in  the  Meridian-upper  Wilcox  aquifer,  al- 
though declines  have  been  large  in  many  areas  and  significant  elsewhere. 
Initial  water  level  declines  were  the  result  of  the  large  number  of  un- 
controlled flowing  wells  made  in  the  aquifer  in  the  Mississippi  Alluvial 
Plain.  Later  declines  were  the  result  of  the  general  development  of  the 
aquifer  for  municipal  and  industrial  supplies.  Declines  are  especially 
large  in  DeSoto  County,  Miss.,  as  a result  of  pumping  at  Memphis  from 
the  Memphis  Sand,  the  lower  part  of  which  is  equivalent  to  the  Meridian- 
upper  Wilcox  aquifer.  Water  levels  in  some  parts  of  WRPA  4 are  still 
high;  for  example,  in  part  of  Yazoo  County,  Miss.,  the  potent iometric 
surface  is  more  th;m  100  feet  above  land  surface. 

Withdrawals  in  WRPA  4 in  1970  amounted  to  about  30  mgd.  The  aqui- 
fer is  capable  of  yielding  over  70  mgd  in  the  area  without  serious  con- 
sequences if  a reasonable  distribution  of  withdrawals  is  made. 

Tallahatta  Formation  and  Winona  Sand 

The  Tallahatta  Formation  is  composed  of  thin-bedded  sand  and  clay 
and  includes  irregular  thick  beds  of  sand.  The  Winona  Sand  is  a marly 
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or  silty  sand  overlying  the  Tallahatta  Formation.  Both  formations  are 
water-bearing  and  are  primarily  used  as  sources  of  ground  water  for  do- 
mestic and  other  small  wells.  A few  public  water  supply  wells  in  the 
northern  part  of  WRPA  4 obtain  water  from  the  Tallahatta  Formation. 

Water  from  the  Tallahatta  Formation  and  Winona  Sand  is  commonly 
higher  in  dissolved  solids  than  is  water  from  the  Meridian- upper  Wilcox 
aquifer  or  the  Sparta  Sand;  however,  the  water  is  generally  suitable  for 
most  uses  without  treatment. 

Water  use  from  the  Tallahatta  Formation  and  Winona  Sand  is  esti- 
mated to  be  about  0.3  mgd.  Future  work  may  show  that  the  Tallahatta 
Formation  may  be  capable  of  yielding  large  quantities  of  water  in  the 
northern  part  of  WRPA  4. 

Sparta  Sand 

The  Sparta  Sand  crops  out  in  the  uplands  in  the  northeastern  part 
of  WRPA  4.  The  regional  dip  in  WRPA  4 is  westward  toward  the  axis  of 
the  Mississippi  embayment.  The  formation  thickens  to  the  west  and  south, 
attaining  a maximum  thickness  of  about  800  feet  in  the  extreme  southern 
part  of  the  area.  The  Sparta  is  composed  of  irregularly  bedded  sand  and 
clay.  In  places,  the  lenticular  sand  beds  attain  a thickness  of  more 
than  100  feet  and  at  some  localities  several  thick  sand  beds  are  present; 
however,  all  sands  in  the  Sparta  are  interconnected  when  considered  on 
an  areal  basis.  The  Sparta  Sand  merges  into  the  upper  part  of  the  Mem- 
phis Sand  in  the  extreme  northern  part  of  the  area. 

Transmissibility  values  for  the  Sparta  Sand  in  WRPA  4 range  from 
less  than  10,000  to  94,000  gpd  per  foot,  and  yields  of  more  than 
2000  gpm  from  wells  have  been  reported.  The  Sparta  is  the  principal 
source  of  ground  water  for  municipal  and  industrial  supplies  at  Cleve- 
land, Clarksdale,  Yazoo  City,  and  numerous  smaller  municipalities  in 
these  areas.  The  largest  withdrawals  from  the  Sparta  are  in  the  Yazoo 
City  area,  where  about  7 mgd  is  pumped.  The  present  total  pumpage  from 
the  Sparta  is  about  30  mgd.  Although  water  levels  have  declined  through- 
out WRPA  4,  the  Sparta  is  estimated  to  be  capable  of  yielding  about 
140  mgd  in  WRPA  4. 

The  quality  of  water  in  the  Sparta  Sand  is  generally  good  although 
in  the  northern  part  of  the  area  treatment  for  iron  removal  is  needed  in 
some  places.  In  other  areas,  where  the  aquifer  occurs  at  shallow  to  mod- 
erate depths,  the  water  is  corrosive  due  to  high  carbon  dioxide  content. 
In  the  southern  part  of  the  area,  the  dissolvcd-sol ids  content  ranges 
from  500  to  1,000  mg/1. 

Coe  k f i e 1 d Fo rma t i on 

The  Cockfield  Formation  crops  out  in  the  uplands  of  Carroll,  Holmes, 
and  Yazoo  Counties.  The  formation  underlies  and  is  hydraulically  con- 
nected to  the  Mississippi  River  Valley  alluvial  aquifer  in  the  central 
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part  of  the  Yazoo  Basin.  In  the  southern  part  of  the  Yazoo  Basin,  the 
Yazoo  Clay  of  the  Jackson  Group  forms  a confining  layer  above  the  Cock- 
field.  In  WRPA  4,  the  formation  attains  a maximum  thickness  of  about 
600  feet  in  Washington  County,  Miss. 

The  Cockfield  Formation  is  generally  composed  of  irregular  beds  of 
fine  sand  and  clay;  however,  in  some  localities  the  hydraulic  character- 
istics are  favorable  and  wells  are  capable  of  large  yields.  Transmissi- 
bility  values  in  WRPA  4 range  from  4,000  to  160,000  gpd  per  foot.  The 
largest  reported  yield  for  wells  is  at  Greenville  where  individual  wells 
yield  more  than  1,500  gpm. 

Water  from  the  Cockfield  is  generally  a soft  sodium  bicarbonate 
type.  Color  is  a troublesome  characteristic  in  some  localities,  and  the 
dissolved-solids  content  is  high  in  the  southwestern  part  of  the  area. 

The  largest  withdrawals  of  water  from  the  Cockfield  are  at  Green- 
ville where  about  14  mgd  is  produced  [111] . About  2 mgd  is  pumped  at 
Leland,  Miss.  The  total  withdrawal  from  the  Cockfield  Formation  in 
WRPA  4 is  about  17  mgd,  and  the  estimated  potential  yield  of  the  aquifer 
is  about  25  mgd. 

Forest  Hill  Sand,  Vicksburg  Group,  and  Catahoula  Sandstone 

The  Forest  Hill  Sand  and  Vicksburg  Group  crop  out  in  Warren  County 
and  extreme  southwestern  Yazoo  County.  The  Catahoula  Sandstone  in 
WRPA  4 is  restricted  to  central  and  southern  Warren  County.  All  are 
water  bearing  to  varying  degrees,  but  none  is  capable  of  yielding  large 
quantities  of  water  to  wells  in  WRPA  4.  The  Forest  Hill  and  Catahoula 
are  capable  in  some  localities  of  yielding  a maximum  of  200  to  300  gpm 
to  individual  we 11s,  but  average  yields  are  much  lower.  The  Mint  Spring 
Marl  Member  (of  the  Marianna  Limestone)  and  the  marls  and  limestones  of 
the  overlying  Vicksburg  Group  in  places  yield  up  to  about  10  gpm  to  do- 
mestic and  other  small  wells. 

Water  quality  is  quite  variable  in  the  Forest  Hill  Sand  and  Cata- 
houla Sandstone.  At  places,  the  water  requires  treatment  for  hardness, 
excessive  iron,  or  corrosiveness.  Water  from  the  Mint  Spring  Marl  Mem- 
ber is  generally  suitable  for  domestic  use  without  treatment. 


Quaternary  Aquifers 


Mississippi  River  Valley  Alluvial  Aquifer 
The  Mississippi  River  Valley  alluvia 


aquifer,  which  underlies  the 


entire  Yazoo  Basin,  is  the  only  significant  Quaternary  aquifer  in  WRPA  4. 
The  alluvium  averages  about  140  feet  in  thickness,  and  the  lower  sand 


and  gravel  part  forms  an  aquifer  averaging  about  80  feet  in  thickness. 


Hie  aquifer  is  replenished  principally  by  infiltration  of  precipitation 
where  the  upper  part  of  the  deposits  is  permeable.  Lateral  movement  of 
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ground  water  recharges  areas  overlain  by  impermeable  clay  and  silt. 

The  average  permeability  of  the  sand  and  gravel  forming  the  aquifer 
is  estimated  to  be  about  2,000  gpd  per  square  foot,  and  values  for  trans- 
missibility  range  up  to  about  250,000  gpd  per  foot.  Wells  can  be  con- 
structed to  yield  as  much  as  5,000  gpm  and  wells  yielding  2,500  gpm  for 
irrigation  and  industrial  use  are  common;  however,  the  composition  of 
the  alluvial  deposit  is  very  variable  and  large  wells  are  not  feasible 
everywhere. 

Water  from  the  Mississippi  River  Valley  alluvial  aquifer  in  WRPA  4 
is  moderately  mineralized  and  hard,  and  generally  contains  several  milli- 
grams per  liter  of  iron  in  solution.  It  is  suitable  for  irrigation  and 
cooling.  With  treatment,  the  water  in  many  places  is  suitable  for  mu- 
nicipal and  other  uses.  The  largest  municipality  in  the  Lower  Missis- 
sippi Region  using  water  from  the  Mississippi  River  alluvium  is 
Vicksburg. 


Most  of  the  total  of  267  mgd  now  withdrawn  from  the  alluvial  aqui- 
fer is  for  irrigation,  principally  of  rice.  About  50  mgd  is  used  for 
cooling  and  about  7 mgd  is  produced  for  the  municipal  water  supply  at 
Vicksburg.  The  estimated  potential  yield  from  the  aquifer  in  WRPA  4 is 
slightly  more  than  1,700  mgd;  however,  this  potential  yield  would  be 
much  larger  if  well  fields  were  located  along  the  Mississippi  River  or 
near  major  streams  where  hydraulic  conditions  favor  infiltration. 


Lffects  of  Ground  Water  Withdrawals  and 
Management  Cons iderat ions 

Water  level  declines  have  been  observed  in  all  aquifers  in  WRPA  4 
except  the  Mississippi  River  Valley  alluvial  aquifer.  The  alluvial 
aquiter,  replenished  each  winter  and  spring  by  precipitation,  recovers 
to  about  the  same  level  each  year  under  present  pumping  conditions.  1'he 
only  places  where  cones  of  depressions  are  relatively  permanent  are  at 
localities  where  water  is  pumped  for  thermoelectric  cooling. 

The  largest  water  level  declines  in  the  Lower  Wilcox  aquifer  are 
the  result  of  jumping  in  the  Memphis  area.  The  most  pronounced  effect 
of  this  withdrawal  in  WRPA  4 is  in  DeSoto  County,  Miss.  A cone  of 
depression  of  regional  extent  lias  developed  in  the  Meridian-upper  Wilcox 
aquifer  in  the  central  part  of  WRPA  4 as  a result  of  the  large  number  of 
uncontrolled  flowing  artesian  wells  in  the  area.  In  the  northern  part 
ot  the  area,  the  withdrawals  from  the  Memphis  Sand  are  resulting  in  a 
significant  water  level  decline  in  the  Mer id i an -upper  Wilcox.  The  aver- 
age decline  in  the  Sparta  Sand  has  amounted  to  about  30  feet,  and  there 
is  a large  cone  of  depression  at  Yazoo  City,  Miss.  Water  levels  in  the 
Cockfield  formation  have  declined  gradually  as  a result  of  withdrawals 
by  many  small  wells  in  the  southern  and  western  part  of  the  area.  The 


only  pronounced  water  level  decline  in  the  Cockfield  Formation  is  in  the 
Greenville-Leland  area. 


Water  level  declines  in  artesian  aquifers  in  the  area  are  signifi- 
cant but  not  serious.  Water  level  declines  in  the  alluvial  aquifers  are 
seasonal  except  in  a few  areas  where  water  is  pumped  for  cooling  or  in- 
dustrial use  (Greenville,  Greenwood,  and  Yazoo  City,  for  example). 

The  Mississippi  River  Valley  alluvial  aquifer  is  the  source  for 
nearly  85  percent  of  the  potential  ground  water  supply  in  WRPA  4.  The 
aquifer  needs  to  be  studied  in  detail  for  planning  the  optimum  develop- 
ment of  water  resources  in  the  area.  Among  factors  that  need  to  be 
determined  are  recharge  rates,  stream  low-flow  characteristics,  and  po- 
tential aquifer  yield  under  planned  conditions  of  withdrawal.  The  hy- 
draulic characteristics  of  the  aquifer  vary  considerably  from  place  to 
place  with  the  result  that  some  areas  have  a much  higher  potential  for 
ground  water  development  than  other  areas.  The  high  yielding  areas  need 
to  be  identified.  The  feasibility  of  developing  well  fields  in  high 
yielding  zones  along  the  Mississippi  River  and  the  lower  reaches  of  the 
Yazoo  and  Sunflower  Rivers  needs  to  be  studied. 

The  artesian  aquifers  in  WRPA  4 are  low  yielding  in  comparison  with 
the  Mississippi  River  Valley  alluvial  aquifer.  Detailed  studies  of  the 
individual  aquifers  are  needed  to  determine  the  optimum  yield  of  ground 
water  and  to  plan  the  best  utilization  of  the  water. 
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W R P A 5 


INTRODUCTION 


The  largest  study  area  of  the  Lower  Mississippi  Region  is  WRPA  5. 

It  covers  about  20,413  square  miles,  or  about  20  percent  of  the  entire 
area  of  the  region.  About  59  percent  of  the  area  lies  within  the  State 
of  Arkansas  witli  the  remaining  41  percent  in  Louisiana.  Water  covers 
392  square  miles,  or  about  1.5  percent  of  the  area,  and  the  remaining 
20,021  square  miles  are  land  areas. 

WRPA  5 is  bounded  on  the  north  by  the  watershed  boundary  of  the 
Arkansas  River,  on  the  south  and  west  by  the  Red  River  watershed  bound- 
ary, and  on  the  east  by  the  east  bank  Ouachita  River  levees  and  the 
Bayou  Bartholomew  watershed  boundary.  The  length  of  the  area  is  about 
four  times  its  average  width,  thereby  constituting  a fairly  long,  narrow 
basin.  Figure  209  shows  the  WRPA  boundaries,  stream  patterns.  State 
lines,  major  cities,  and  other  pertinent  features  of  the  area. 

Runoff  from  WRPA  5 averaged  about  13.6  inches  per  year,  or 
20,440  c.f.s.,  during  the  past  20  years,  which  is  low  compared  with  that 
for  the  rest  of  the  region.  The  area's  maximum  annual  runoff  is  about 
2.3  times  its  average  annual  runoff,  and  the  minimum  is  about  30  per- 
cent of  the  average  annual  runoff. 

The  principal  stream  in  WRPA  5 is  the  Ouachita-Black  River.  It 
carries  the  flow  from  all  of  the  tributary  streams  in  the  area  between 
the  Mississippi  River  levees  and  the  Red  River  watershed  boundary  in 
Louisiana  and  Arkansas.  The  mean  annual  flow  at  its  mouth  is  about 
26,800  c.f.s.,  or  about  14.8  inches  of  runoff  per  year.  These  figures 
include  flows  from  t lie  Boeuf  and  Tensas  Rivers  of  WRPA  6.  The  mean 
annual  runoff  along  the  main  stem  of  the  Ouachita  River  varies  from 
18  inches  at  Arkadelphia,  Ark. , and  16  inches  at  Camden,  Ark.,  to 
13.7  inches  at  Monroe,  La. 

The  Ouachita  River  is  formed  in  the  Ouachita  Mountains  near  Mena, 
Ark.,  and  flows  through  rugged  terrain  about  160  miles  eastward  through 
the  pools  of  Lake  Ouachita,  Lake  Hamilton,  and  Lake  Catherine,  to  the 
vicinity  of  Malvern,  Ark.;  then  southerly  for  about  95  miles  through 
hilly  upland  areas  to  Camden,  Ark.  It  then  flows  southeasterly  about 
132  miles  through  wide  bottoms  in  a hilly  terrain  and  southerly 
224  miles  through  the  alluvial  valley  of  the  Mississippi  River  to  enter 
the  Red  River  at  mile  36.  1/  The  stream  enters  the  State  of  Louisiana 
at  mile  237  and  is  called  the  Black  River  below  mile  57.  2/ 


1/  Mileage  measured  from  mouth  of  Red  River. 

1/  Mileage  measured  from  mouth  of  Black  River. 
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MEAN  ANNUAL  RUNOFF  IN  INCHES 

WRPA5 


FIGURE  209 


Stream  gradients  on  the  Ouachita  River  average  about  12  feet  per 
mile  in  the  first  80  miles  from  the  source  and  4 feet  per  mile  in  the 
next  80  miles.  From  Malvern,  Ark.,  to  Lock  and  Dam  8,  the  river  slopes 
decrease  from  2.5  to  0.4  foot  per  mile.  Irom  here  to  the  mouth,  the 
average  stream  gradient  is  about  0.1  to  0.2  foot  per  mile.  A profile 
showing  these  gradients  is  presented  in  figure  299.  The  width  of  the 
main  channel  varies  from  300  feet  near  Malvern,  Ark.,  to  800  feet  near 
Lock  and  Dam  8,  to  about  1,000  feet  in  the  vicinity  of  Jonesville,  La. 

The  floodplain  along  the  river  is  about  1 to  7 miles  in  width  in  the 
reaches  above  Lock  and  Dam  8 and  about  4 to  25  miles  in  width  in  the 
lower  reaches. 

Major  tributaries  of  the  Ouachita  River  in  IVRPA  5 are  the  Caddo 
River,  Little  Missouri  River,  Saline  River,  Bayou  Bartholomew,  Bayou 
D'Arbonne,  and  Little  River.  The  Caddo  River  rises  in  Montgomery 
County,  Ark.,  and  flows  in  a southeastward  direction  through  78  miles 
of  rugged  terrain  into  the  Ouachita  River.  DeGray  Dam,  a multipurpose 
hydroelectric  and  flood-control  dam,  controls  455  square  miles  of  the 
Caddo's  490-square-mile  drainage  area.  The  Little  Missouri  River  flows 
southeasterly  from  Polk  Comity,  Ark.,  about  150  miles  to  the  Ouachita 
River.  Its  total  drainage  area  is  2,080  square  miles,  237  of  which  arc 
regulated  by  the  Narrows  Dam  which  forms  Lake  Greeson  at  mile  105.  The 
Saline  River  is  formed  in  Saline  County,  Ark.,  flows  southerly  about 
201)  miles  to  the  Ouachita  River  at  mile  255,  and  controls  about  3,270 
square  miles  of  drainage  area.  Bayou  Bartholomew  has  its  source  in 
Jefferson  County,  Ark.,  and  flows  along  the  western  boundaries  of  the 
alluvial  valley  of  tiie  Mississippi  River  about  370  miles  to  its  conflu- 
ence with  the  Ouachita  River  at  mile  210.  It  lias  a total  drainage  area 
of  1,665  square  miles  at  its  mouth  [101].  Bayou  D'Arbonne  is  formed  in 
Union  Parish,  La.,  by  the  confluence  of  Comcy  Bayou  and  Little  Bayou 
D'Arbonne  and  flows  southeasterly  about  37  miles  through  hilly  areas  to 
the  Ouachita  River  above  Monroe,  La.  It  has  a reservoir,  D'Arbonne 
Lake,  located  at  Farmerville,  La.,  which  controls  1,607  square  miles  of 
the  bayou's  total  drainage  area  of  1,904  square  miles.  The  Little 
River,  formed  by  the  confluence  of  the  Dugdemona  River  and  Bayou  Castor, 
flows  about  60  miles  through  the  Mississippi-Red  River  backwater  area  to 
Catahoula  Lake,  then  eastward  through  the  Catahoula  Lake  Diversion  Canal 
to  the  Black  River  below  Jonesville,  La. 

WRPA  5 can  be  divided  into  three  topographic  sections--the  mountain, 
hill,  and  delta  sections.  The  mountain  section  comprises  about  15  per- 
cent of  the  total  area  and  lies  in  the  upper  reaches  of  the  Ouachita 
River  and  its  tributaries.  This  section  extends  from  around  Malvern, 
Ark.,  approximately  at  mile  450  of  the  Ouachita  River,  to  the  headwater 
areas  of  the  basin.  The  terrain  is  very  rugged  and  consists  of  parallel 
ridges  separated  by  deep  valleys  with  elevations  ranging  from  400  to 
2,000  feet.  Most  of  the  area  is  timbered,  except  for  small  areas  in  the 
narrow  valleys  which  are  fanned.  The  soils  in  this  section  generally 
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consist  of  a thin  stratum  of  gravelly  clay  underlain  by  shale,  sand- 
stone, or  limestone  deposits. 

I'lie  hill  section  extends  along  the  main  stem  of  the  Ouachita  River 
from  Malvern,  Ark.,  to  an  area  below  Lock  and  Dam  8.  This  section, 
which  comprises  over  half  of  the  U'RPA,  is  rolling  and  hilly  land  except 
tor  the  flat  bottoms  along  the  river,  hlevations  range  from  500  feet  in 
the  uplands  to  about  100  feet  in  the  broad  plains  along  the  river.  Up- 
land soils  are  light  sandy  loams,  and  lowlands  are  sandy  or  clayey  loams 
underlain  by  clay. 

In  the  area  lx? low  Lock  and  Dam  8,  the  river  enters  the  alluvial 
valley  of  the  Mississippi  River  and  traverses  bottom  binds  dissected  by 
numerous  swamps,  lakes,  ;uid  bayous.  This  large  low-lying  depression, 
approximately  80  miles  in  length,  extends  to  the  vicinity  of  Sterling- 
ton,  La.  Ibis  area,  called  the  Fclsenthal  Basin,  acts  as  a natural  res- 
ervoir by  storing  water  and  releasing  it  in  a regulated  manner.  Below 
Sterlington,  the  delta  section  extends  to  the  mouth  of  the  Black  River 
with  a hill  area  on  the  western  edge  of  the  basin.  Below  the  vicinity 
of  Columbia,  La.,  the  Ouachita  lies  within  the  Red  River  backwater  area. 
In  this  area,  the  topography  is  of  low  relief  with  surface  elevations 
averaging  55  to  40  feet  in  the  swamp  lands  [121].  Soils  in  the  area 
consist  of  recent  alluvial  deposits  over  backswamp  clay. 
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A major  portion  of  the  streamflow  generated  within  WRPA  5 origi- 
nates in  the  tributary  streams  of  the  Ouachita  River  Basin  in  Arkansas. 
Major  streams  in  this  area  are  the  main  stem  Ouachita  River,  the  Caddo 
River,  the  Little  Missouri  River,  and  the  Saline  River.  The  sequence  of 
flows  on  the  Ouachita,  Caddo,  and  Little  Missouri  Rivers  is  regulated 
by  the  Blakely  Mountain  Dam,  DeGray  Dam,  and  the  Narrows  Dam,  respec- 
tively. flics e flood-control  and  hydroelectric  dams  control  flows  from 
about  one-third  of  the  total  drainage  area  of  the  Ouachita  River  at 
Camden,  Ark.;  hence,  flows  at  and  above  Camden  arc  greatly  affected  by 
short-term  changes  in  release  rates  of  these  tributary  reservoirs. 
Average  annual  discharge  values,  however,  give  a true  representation  of 
the  surface  runoff  for  the  area. 


Quantity 

The  average  annua  1 discharge  of  streams  originating  in  WRPA  5 
totals  about  20,440  c.f.s..  This  averages  about  1.0  c.f.s.  per  square 
mile,  which  is  a low  figure  as  compared  with  that  for  the  rest  of  the 
region.  'Die  above  flows  do  not  include  the  average  annual  flow  of 
(i,350  c.f.s.  which  is  contributed  to  the  Ouachita-Black  River  from  the 
Bocuf  and  Tensas  Rivers  of  WRPA  0 or  the  31,000  c.f.s.  contributed  to 
the  area  from  the  Upper  Red  River  Basin. 

Present  Utilization 

Withdrawals  from  surface  water  sources  in  WRPA  5 during  1970  (about 
2,410  c.f.s.)  were  equivalent  to  12  percent  of  the  mean  annual  flow  gen- 
erated within  the  area.  These  withdrawals  comprised  about  76  percent  of 
all  the  water  used  (about  3,185  c.f.s.),  with  the  remaining  24  percent 
coming  from  ground  water  sources.  Thermoelectric  power  production  and 
fish  and  wildlife  enhancement  were  the  two  chief  sources  for  which  sur- 
face water  was  withdrawn,  comprising  69  percent  (1,660  c.f.s.)  and 
15  percent  (374  c.f.s.),  respectively,  of  the  total  withdrawal.  With- 
drawals of  surface  water  for  irrigation  of  crops  (184  c.f.s.)  and  in- 
dustrial pur] loses  (136  c.f.s.)  accounted  for  about  13  percent  of  the 
total  surface  water  withdrawn. 

Major  withdrawals  from  ground  water  sources  in  WRPA  5 were  for 
irrigation  and  industrial  purposes.  An  average  of  about  585  c.f.s. 
was  withdrawn  for  irrigation  and  about  185  c.f.s.  for  industrial  uses. 
The  major  part  of  the  water  for  municipal  uses  and  for  the  mineral  in- 
dustry in  the  area  was  obtained  from  ground  water  sources.  During  1970, 
about  1,070  c.f.s.,  or  35  percent  of  the  total  surface  and  ground  water 
withdrawals  from  WRPA  5,  were  consumed.  The  remaining  2,115  c.f.s.  was 
released  ;md  returned  to  streamflow,  thus  resulting  in  a net  decrease 
in  the  area's  streamflow  of  about  295  c.f.s. 


Major  consumptive  uses  of  water  in  the  area  were  for  irrigation  and 
fish  ;ind  wildlife  enhancement , which  comprised  4J  percent  and  37  per- 
cent, respectively,  of  the  total  water  consumed.  Water  consumed  for 
irrigation  averaged  440  c.f.s.,  which  comprised  77  percent  of  the  total 
surface  and  ground  water  withdrawn  for  that  purpose.  The  fish  and  wild- 
life industry  consumed  all  the  water  which  was  withdrawn  for  that  pur- 
pose, or  an  average  of  about  394  c.f.s. 

Major  nonconsumptive  uses  of  water  in  KRPA  5 arc  for  navigation 
and  recreation.  By  the  use  of  a system  of  locks  mid  dams  and  supple- 
mental releases  of  water  from  the  tributary  reservoirs,  navigation  on 
the  Ouachita  River  has  teen  extended  to  the  vicinity  of  Camden,  Ark. 
Recreation  is  popular  throughout  the  entire  area,  with  most  of  the  lakes 
and  major  streams  being  used  for  fishing,  boating,  and  other  water 
sports. 

Additional  information  on  the  withdrawals  of  ground  and  surface 
water  in  WRPA  5 during  1970  is  given  in  table  15  of  the  Regional  Sum- 
mary. This  table  also  presents  pertinent  data  on  the  consumption  of 
water  for  various  purposes  in  this  WRPA  mid  each  of  the  other  areas  in 
the  Lower  Mississippi  Region. 

St  ream  Management 

All  of  the  various  users  of  an  area's  water  resources  reap  the  ben- 
efits of  an  efficient  method  of  stream  management  in  the  area.  In 
WRPA  5,  stream  management  practices  include  changes  in  stream  systems  by 
the  use  of  dams  for  decreasing  flood  flows  and  supplementing  low  flows, 
the  development  of  levees,  channel  improvements,  the  diversion  of  water 
for  various  uses,  and  the  construction  of  locks  mid  dams  for  naviga- 
tional purposes.  Some  of  these  practices  were  begun  before  records  of 
streamflow  were  obtained  in  the  area  and  others  have  teen  made  so  grad- 
ually that  it  would  take  many  subsequent  years  of  record  to  define  their 
effects  on  the  stream  system. 

Impoundments . Table  125  gives  pertinent  data  on  lakes  in  WRPA  5 
which  nave  a total  capacity  of  5,000  acre-feet  or  more  [29].  Lake 
Ouachita  (Blakely  Mountain  Dam)  is  the  largest  impoundment  in  the  area, 
having  more  storage  capacity  than  all  of  the  other  lakes  in  the  area 
combined. 

Die  operation  of  the  reservoirs  used  for  flood  control  usually  fol- 
lows a pattern  of  discharging  excess  water  during  the  early  months  of 
the  fall,  then  maintaining  active  capacity  during  the  winter  and  spring 
months  to  allow  for  the  storage  of  runoff  from  heavy  winter  and  spring 
rains.  Operation  to  regulate  low  flows  also  involves  storage  of  inflow 
during  the  flood  season  from  December  through  May.  These  flows  are  then 
released  at  a uniform  rate  from  June  through  November  to  provide  water 
for  navigation,  irrigation,  municipal  and  industrial  water  supply,  rec- 
reation, and  other  purposes . The  reservoirs  used  for  flood  control  and 


hydroelectric  power  production  have  variable  short-term  effects  on  river 
discharge.  Power  loads  cause  abrupt  changes  in  the  discharges  and  may 
cause  lower  flows  during  weekends  when  less  power  is  required. 


; 


Table 

125  - 

Reservoirs  Having 
or  More,  WRPA  5 

a Total  Capacity 

of  5,000 

Acre -Feet 

Name 

Stream 

Total 
Storage 
acre- feet 

Active 
Storage 
acre- feet 

Surface 

Area 

acres 

Use  1/ 

Lake  Ouachita 

Ouachita  River 

2,768,100 

1 ,903,200 

48,300 

P >F,R 

Lake  Hamilton 

Ouachita  River 

190,000 

119,600 

7,200 

P 

Lake  Catherine 

Ouachita  River 

35,400 

20,000 

1,800 

P 

DeGray  Lake 

Caddo  River 

881,900 

620,400 

17,000 

P >F,M, I ,W 

Lake  Greeson 

Little  Missouri  River  407,900 

330,300 

9,800 

P,F,R 

D'Arbonne  Lake 

Bayou  D'Arbonne 

130,000 

-- 

15,250 

R 

Comey  Lake 

Comey  Bayou 

8,000 

-- 

2,100 

M 

Lake  Claiborne 

Bayou  D'Arbonne 

100,000 

-- 

6,400 

M 

Catahoula  Lake 

Little  River 

133,000 

-- 

27,000 

R 

Chen i ere  Brake 

Lake 

Cheniere  Creek 

15 ,000 

-- 

2,600 

R 

Bayou  I)e  L' Out  re 

Bayou  De  L' Out re 

70,000 

-- 

4,970 

R 

Lake  Winona 

Alum  Fork 

43,000 

M 

V P-Power,  M-Municipal  Water  Supply,  R-Recreati on,  F-Flood  Control,  I- Irrigation, 

W-  Industrial . 

An  interesting  feature  of  the  DeGray  Dam  is  the  regulating  dam  be- 
low the  main  dam  which  serves  to  eliminate  the  above-mentioned  variable 
short-term  effects  on  discharge  below  the  reservoir.  This  regulating 
basin  contains  sufficient  capacity  to  provide  water  supply  releases  dur- 
ing weekends,  when  power  generation  is  at  a minimum.  The  dam  also  con- 
tains a reversible  turbine  with  the  capability  of  pumping  back  into  the 
main  reservoir  power  flows  in  excess  of  those  required  for  water  supply 
releases.  This  pumped  storage  feature  serves  to  develop  the  full  poten- 
tial of  the  DeGray  Project  for  purposes  of  flood  control,  water  supply, 
power,  navigation,  and  incidental  recreation  and  conservation  [137] . 

Diversions.  71  te rc  are  numerous  diversions  of  water  in  IVRPA  5 for 
purposes  of  power  production,  flood  control,  irrigation,  industrial 
uses,  and  fish  and  wildlife  conservation.  7Tie  di versons  for  power  and 
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flood  control  arc  in  the  upper  part  of  the  area  on  the  Ouachita,  Little 
Missouri,  and  Caddo  Rivers.  Small  irrigation  withdrawals  take  place 
above  the  stations  on  Bayou  Bartholomew  at  Jones,  La.,  Beckman,  La.,  and 
Chemin-a-llaut  Bayou  near  Beekman,  La.  The  major  part  of  the  municipal 
and  industrial  water  in  t he  area  is  pumped  from  wells;  hence,  little 
water  is  diverted  from  streams  for  this  purpose.  Fish  and  wildlife  con- 
servation uses  of  water  are  increasing  in  the  area. 

An  example  of  the  diversion  of  water  for  this  purpose  is  the  diver- 
sion channel  and  control  structure  on  Catahoula  Lake.  This  part  of  the 
Ouachita -Black  River  Navigation  Project  includes  facilities  for  the  di- 
version of  flows  from  Catahoula  Lake  into  the  Black  River  downstream 
from  t he  Joncsville  Lock  and  Dam.  This  feature  allows  for  the  regula- 
tion of  water  levels  on  Catahoula  Lake  which  will  permit  its  continued 
use  as  a wildlife  refuge  and  resting  and  feeding  area  for  migratory 
waterfowl  [130]. 

Channel  modification.  Throughout  WRPA  5,  there  has  been  a consid- 
erable amount  of  channel  modification  which  has  aided  flood  control,  re- 
duced erosion,  and  maintained  depths  adequate  for  navigation  on  the 
Ouachita  River.  Channel  improvements  were  completed  in  the  Little  Mis- 
souri River  Basin  in  1956,  which  consisted  of  the  construction  of  51 
cutoffs  and  channel  clearing  and  snagging  in  the  lower  94  miles  of  the 
Little  Missouri  River  and  the  lower  14  miles  of  Ozan  Creek.  The  clear- 
ing, snagging,  enlargement,  and  construction  of  cutoffs  on  Terre  Noire 
Creek  were  completed  in  1948.  On  Bayou  Bartholomew  and  its  tributaries 
in  the  vicinity  of  Pine  Bluff,  Ark.,  channel  improvements  and  local  pro- 
tection works  were  completed  in  1954  [129]. 

Channel  modification  through  the  construction  of  levees  and  local 
protection  works  is  extensive  in  WRPA  5.  The  Ouachita  River  levees  ex- 
tend from  Bastrop,  La. , to  the  south  bank  of  Bayou  Bartholomew  and  the 
east  batik  of  the  Ouachita  River  to  the  vicinity  of  Sandy  Bayou,  about 
74  miles  below  Monroe,  La.  Loop  levees  on  t he  western  bank  of  the  river 
provide  protection  for  the  towns  of  West  Monroe , Bawcomville,  and 
Columbia,  La.,  and  Calion,  Ark. 

In  the  Red  River  backwater  area,  construction  of  loop  levees  to 
provide  partial  flood  protection  to  the  Tensas -Cocodr ie  area  has  been 
completed.  This  93-mile  levee  joins  the  Mississippi  River  levee  at 
Black  Hawk,  La.,  and  extends  westward  and  northward  along  the  left  banks 
of  the  Red,  Black,  and  Tensas  Rivers  and  eastward  to  tie  with  high 
ground  near  Lake  St.  John.  The  Bayou  Cocodric  Drainage  Structure  and 
an  additional  16  smaller  structures  have  been  constructed  in  the  Tensas- 
Cocodrie  area  to  provide  interior  drainage.  About  30  miles  of  loop 
levee  in  the  Larto  Lake  to  Joncsville,  la.,  area  are  complete.  This 
levee  will  provide  protection  for  two  separate  areas  located  in  Cata- 
houla and  LaSalle  Parishes  in  Louisiana.  These  areas  will  lx?  divided 


by  the  Catahoula  Lake  Diversion  Channel.  The  upper  levee  will  be  about 
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58  miles  in  length  and  will  protect  the  area  between  the  diversion  chan- 
nel and  Jonesville,  La.  The  lower  levee  will  lie  below  Larto  Lake  and 
will  be  about  20  miles  in  length.  Construction  work  on  these  levees  was 
initiated  in  1965  and  is  currently  about  38  percent  complete  [123], 

Navigation.  One  of  the  most  important  uses  of  water  in  WRPA  5 is 
for  navigational  purposes.  A 9-foot  navigation  project  is  currently 
under  construction  on  the  Ouachita  River  to  provide  slack  water  naviga- 
tion on  the  Ouachita  and  Black  Rivers  from  the  mouth  of  the  Red  River  to 
Camden,  Ark.  The  locks  and  dams  currently  operating  on  the  river  to 
provide  the  navigation  depths  and  their  respective  pool  elevations  are 
shown  on  the  profile  of  the  Ouachita  River  in  figure  299  [138J.  Low 
flows  on  the  Ouachita  River  will  be  augmented  for  navigational  use  by 
releases  from  the  DeGray,  Blakely  Mountain,  and  Narrows  Lakes  in  Arkan- 
sas. Currently,  navigation  depths  are  maintained,  when  necessary,  by 
dredging. 

Streamf low 

In  this  study,  various  periods  of  flow  were  used  at  the  selected 
gaging  stations  due  to  the  availability  of  discharge  data  at  the  sites. 
Periods  of  record  for  certain  stations  were  modified  to  reflect  change? 
in  the  streamf low  characteristics  at  that  station  due  to  changes  in 
stream  management , diversions,  channel  improvements , locks  and  dams,  and 
reservoirs  which  regulate  flows  in  the  upper  tributaries.  Tor  each  of 
the  selected  stations,  the  selected  period  of  record  provides  reasonably 
good  data  for  statistical  analysis  and  study  in  this  report. 

Measurement  facilities.  Streamflow  data  at  33  sites  in  WRPA  5 were 
selected  for  presentation  in  this  section.  Hie  streamflow  at  these 
sites  is  considered  to  be  representative  of  the  various  drainage  and  hy- 
drologic conditions  which  currently  exist  in  the  area.  Locations  of  the 
selected  sites  are  shown  in  figure  209,  a map  of  the  mean  annual  runoff 
for  the  area,  and  are  identified  by  U.  S.  Geological  Survey  station  num- 
bers. On  this  map,  the  lines  of  equal  runoff  which  cross  the  Ouachita 
River  do  not  reflect  the  runoff  for  the  river  at  these  points,  but  in- 
stead reflect  the  average  annual  runoff  for  the  smaller  tributary’ 
streams  in  the  immediate  vicinity.  Table  126  is  a summary  of  the 
streamflow  data  at  each  of  the  selected  sites  and  presents  such  data  as 
the  controlling  agency,  t he  drainage  area,  period  of  record,  gage  datum, 
high  and  low  stages  and  flows,  and  other  pertinent  facts  about  the 
station. 

Average  discharge  for  WRPA  5.  A graphical  representation  of  the 
average  monthly  discharge  generated  within  WRPA  5 is  shown  in  figure  210. 
This  figure  also  presents  the  maximum  monthly,  minimum  monthly,  and 
20  percent  and  80  percent  duration  flows  by  months  for  the  area.  These 
curves  are  a reflection  of  discharge  at  the  mouth  of  the  Black  River, 
less  the  flows  from  the  Boeuf  and  Tensas  Rivers  of  WRPA  6,  and  represent 
the  major  part  of  the  flows  originating  in  WRPA  5.  A map  of  isoplcths 
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lab U*  126  Streamflow  Sunmary  tor  Selected  Sites,  WWW  S 


lira  in  " ~ 

Gage  age  Momentary  ( feet 


Dutton 

Area 

Period 

.Annual  1 

C . f . s . 

l lews,  . . 

t.s. 

m.s.  1 

Id 

■'t  re.uii 

stat ion 

Agency 

Stat ion 
No. 

licet 
m.s.  l.  J 

l square 
mi  le  i 

of  Re*, 
ord  j / 

Mean 

Him 

mum 

Mini 

mm 

Tfcxi  ! 

min 

*7nT 

imn 

High  lac 
est  est 

'Hachita  River 

Mount  Ida,  Ark. 

uses 

73560 

055.14 

410 

1942  70 

708 

1,518 

200 

. 

2 

68-.  3 

656. 1 

soutli  Fork 
'Xiuchita  River 

Mount  Ida,  Ark. 

uses 

73505 

012.05 

04 

1949  "Q 

92 

148 

32 

20,000 

0 

027.1 

613.1 

Huvhita  River 

Blakely  Mountain 
Item  near  Hot 
Springs,  Ark. 

usa; 

73575.01 

0.00 

1,105 

1953*70 

i , 31 7 

2,585 

305 

9,550 

20 

403.7 

389.3 

'uacbita  River 

Malvern,  Ark. 

uses 

73595 

228.05 

1,562 

1954-09 

2,042 

. 

743 

110,1)00 

35 

254.1 

228.4 

( .iJJo  River 

\lpmc,  Ark 

usa: 

"3598 

.394 . 85 

312 

1939-70 

SiO 

877 

197 

85,000 

4 

430.5 

394.4 

Ouachita  River 

Yrkadelphta, 

Ark. 

usa: 

7.3000 

100.30 

2,311 

1954- "0 

3,068 

5,342 

1,133 

162,000 

159 

190.4 

16.3.4 

l.ittie  Missouri 

Viriows  Pam  near 
shirt  reesboro , 
Ark. 

usa. 

"3005.01 

0.00 

23" 

1950- -0 

399 

091 

1.38 

5,210 

10 

405.4 

398." 

little  Missouri 

Murfreesboro, 

Ark. 

lINlJs 

"3010 

324.28 

380 

1952-09 

579 

997 

203 

4 

.340. 1 

325.3 

Oran  Greek 

McGaskill,  Ark. 

uses 

".3612 

281.1)7 

148 

1962-69 

184 

.328 

76 

18,900 

0 

301.0 

DRY 

Antoine  River 

Antoine,  Ark. 

USGS 

73015 

229. 33 

181 

1955-69 

24.3 

471 

133 

. 

0 

258.1 

230.9 

1 1 ttle  Missouri 

Bough ton.  Ark. 

usa. 

73ole 

182.13 

1 ,0o8 

1952-70 

1,377 

2,4"’" 

S09 

66,000 

16 

209.2 

184.4 

Hiachi  ta  River 

('.widen,  Ark. 

USCfc 

"3620 

71.09 

5,-391 

1953-"0 

0,6.38 

11,492 

2,390 

183,000 

407 

II6.5 

"4.4 

Smackover  Greek 

Smackover,  Ark. 

usa 

".3621 

97.50 

377 

1962-0 

321 

694 

94 

0 

118.8 

98.1 

Saline  River 

Benton,  Ark. 

WStS 

"30.30 

200.91 

So9 

1951-09 

?3S 

1,217 

280 

, . 

0 

290.6 

261.5 

Hurricane  G reck 

Sheridan,  Ark. 

uses 

73633 

200.00 

204 

1 902  09 

196 

337 

43 

18,100 

0 

216.0 

204 . 3 

Saline  River 

Rye,  Ark. 

USGS 

73035 

97.00 

2,062 

1958-69 

2,55.3 

5,173 

.758 

1 . 

3 

128.5 

100.9 

Ouachita  River 

Ark. -la.  State 
Line 

uses 

".3041 

44.09 

10,'8" 

1959-69 

494 

8".  1 

50.7 

Bayou 

Bartholomew 

McGehee,  Ark. 

uses 

73641.5 

1.1.48 

*592 

1957*69 

632 

1,-too 

195 

6,8-0 

8 

146.0 

118.7 

Bayou 

Bartholomew 

Jones,  la. 

USGS 

73642 

79.21 

1,187 

1958-09 

1,1-3 

2,340 

323 

6,680 

32 

107.4 

79.6 

Ghemin-a-llaut 

Bayou 

Beckman,  la. 

uses 

73043 

76.08 

271 

1950  69 

256 

961 

22 

, 

0 

104.3 

86.4 

Bayou  Je  lout  re 

laran,  la. 

lists 

".364" 

1 1 : . 34 

141 

1956*68 

166 

45t) 

76 

. 

1 

132.6 

113.3 

Bayou  P'Arbonne 

Pubacb,  l.a. 

lists 

73050 

83.25 

355 

1941  08 

40" 

880 

S? 

0 

107.1 

PR) 

Middle  Fork 
Bayou  P’Arbonne 

Bernice,  la. 

lists 

73655 

97.08 

178 

1941  -S'* 

224 

400 

08 

, 

0 

111.0 

PRY 

Comie  Bayou 

Ihree  Greeks, 
Ark. 

1ISGS 

73058 

180 

19S6-69 

157 

449 

31 

. 

0 

Three  Greek 

Three  decks, 
Ark. 

uses 

73059 

155.03 

50 

1956-09 

52 

132 

12 

1 1 , 300 

0 

165.0 

l.i  f fie  ion  lie 
Bayou 

l.i  1 lie,  la. 

uses 

73662 

91.48 

208 

1950-68 

164 

504 

52 

21,400 

0 

108.0 

92.3 

■ Hiachita  River 

Monroe,  la. 

usa; 

73070 

31.40 

15,298 

19  5.3-69 

l'\  r 3 

34,890 

5,822 

9", 200 

500 

81.9 

44.1 

castor  Greek 

Grayson,  la. 

uses 

73705 

89.89 

271 

1941  68 

249 

521 

23 

: . ' 

0 

106.1 

PRY 

Garrett  Greek 

Jonesboro,  la. 

uses 

73710 

171.80 

195.3  69 

2 

0 

0 

I.ft’O 

0 

181.7 

Pugtlenon.i  River 

Winn  field,  la. 

US(S 

73720 

81.14 

054 

1940-68 

715 

1,774 

03 

. 

o 

104.0 

82.0 

l.i tt le  River 

Rochelle,  la. 

1JNGS 

73722 

24."9 

1,880 

1958  68 

1 ,8  32 

4,450 

202 

51,900 

14 

75.7 

30.6 

Bayou  f-iauiv 
]x>  uis 

Trout,  la. 

UNfS 

73725 

81.  SJ 

92 

1939-68 

127 

208 

30 

32,700 

0 

104 . 8 

PRY 

Big  Greek 

hillock,  la. 

IRGS 

73730 

?0.09 

51 

: 

62 

120 

23 

23, 500 

4 

04.9 

77.7 

ReJ  River 

Alexandria,  la. 

UMI 

73555 

44.20 

67,500 

1929-70 

31.H20 

01,830 

11,050 

. 

875 

89.5 

41.25 
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showing  the  mean  annual  runoff  for  WRPA  5 is  shown  in  figure  209. 


Average  discharge  for  selected  stations.  In  this  section  of  the 
report,  detailed  data  are  presented  for  each  of  the  selected  gaging  sta- 
tions of  WRPA  5 listed  in  table  12b.  Shown  in  tables  127-160  are  ob- 
served mean  discharges  by  months  for  each  of  the  selected  sites.  These 
tables  also  present  the  average  monthly  and  average  annual  flows  for  the 
period  of  record  at  each  station.  These  flows  reflect  regulation  and 
water  use  under  1973  levels  of  development. 

Peak  flow  frequency  curves  at  selected  sites  are  shown  in  fig- 
ures 211-240.  These  curves  are  a reflection  of  the  annual  peak  dis- 
charge at  the  stations  and  were  computed  using  the  log-Pearson  Type  III 
procedure  [6].  Due  to  regulation  of  peak  flows,  no  frequency  curves 
were  computed  for  stations  at  the  major  reservoir  sites.  No  frequency 
curves  were  computed  for  the  station  at  Hurricane  Creek  near  Sheri- 
dan, Ark. , because  the  period  of  record  was  too  short  to  develop  a fre- 
quency curve  that  would  represent  a long-term  trend. 

Low  flow  frequency  curves  for  most  of  the  selected  sites  are  shown 
in  figures  241-263.  These  curves  represent  the  annual  lowest  average 
flow  for  periods  of  7,  30,  60,  and  90  consecutive  days.  Due  to  regula- 
tion immediately  upstream,  short  periods  of  record,  or  the  frequent  oc- 
currence of  zero  flows,  no  low  flow  frequency  curves  were  computed  for 
ten  of  the  selected  sites.  Along  the  main  stem  of  the  Ouachita,  a 
series  of  dams,  whose  purpose  is  to  maintain  a year-round  navigable 
depth  on  the  river  from  Camden,  Ark.,  to  the  mouth  creates  a condition 
which  prevents  accurate  low  flow  measurements  from  being  obtained. 

Hence,  no  low  flow  curves  were  computed  for  stations  on  the  Ouachita 
River  at  Monroe,  La.,  and  near  the  Arkansas -Louisiana  State  line. 

Duration  curves  for  daily  flows  at  the  selected  sites  in  WRPA  5 are 
presented  in  figures  264-296.  These  curves  show  the  percent  of  time 
that  specified  discharges  were  equaled  or  exceeded  at  the  sites  during 
given  periods.  The  carves  indicate  flow  characteristics  of  the  streams 
throughout  their  entire  range  of  discharges  without  regard  to  the  se- 
quence of  occurrences.  The  maximum  daily  flows  arc  listed  on  the  curves 
because  of  the  lack  of  space  required  to  extend  the  curves  to  the  zero 
percent  exceedence  point. 

The  slope  of  the  duration  curve  is  a quantitative  measure  of  the 
variability  of  the  discharge  in  a particular  stream.  A flat  slope  on 
the  lower  end  depicts  a well  sustained  flow  or  a stream  with  a rela- 
tively high  yield.  The  overall  slopes  of  the  curves  for  streams  having 
large  low  flow  yields  are  usually  flatter  than  those  for  streams  having 
small  low  flow  yields.  The  duration  curves  can  also  reflect  character- 
istics of  regulation  in  a stream.  Regulation  can  lx?  detected  on  the  du- 
ration curves  by  the  flattening  of  the  curves  in  the  middle  (30-70  per- 
cent) exceedence  ranges.  The  reservoirs  cause  this  change  in  flow 
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characteristics  by  lessening  the  peak  flows  and  by  supplementing  low 
flows  at  the  site  for  a large  percentage  of  the  time.  Tins  can  be  de- 
tected on  the  curves  below  the  reservoirs  in  figures  266  and  270. 

Tables  161-190  present  data  on  the  dependable  yield  characteristics 
at  each  of  the  selected  discharge  sites.  These  tables  show  the  lowest 
mean  flows  for  from  1 to  10  consecutive  years  of  the  period  of  record. 
The  relationship  of  these  lowest  mean  flows  to  the  period  of  record  mean 
is  also  given. 

The  minimum  yearly  flow  for  the  stations  in  WRPA  5 ranged  between 
9 and  55  percent  and  averaged  30  percent  of  the  mean  annual  flow.  Dur- 
ing the  10  consecutive  years  of  lowest  mean  flow,  the  dependable  yield 
averaged  about  84  percent  of  the  mean  annual  flow  for  the  WRPA. 

Variations  in  precipitation  and  discharge.  Long-term  variations  in 
precipitation  and  discharge  for  the  Ouachita  River  at  Camden  and  Arka- 
delphia,  Ark. , are  shown  in  figures  297  and  298,  respectively.  The  an- 
nual means  for  the  period  of  record  are  also  shown.  Although  the  annual 
precipitation  at  Camden  varied  from  the  mean  by  as  much  as  54  percent, 
the  S-year  moving  average  varied  from  the  mean  by  no  more  than  20  per- 
cent. Hence,  the  mean  and  5-year  moving  averages  of  both  precipitation 
and  discharge  at  each  site  are  presented  to  illustrate  the  general  trend 
of  the  relationship  between  the  precipitation  and  discharge. 

Seasonal  variations  in  runoff  and  streamflow  were  reflected  in  the 
hydrograph  of  figure  210.  The  major  peak  flows  usually  occur  during  the 
months  of  March  to  May.  This  is  due  to  the  large  spring  rains  in  the 
area.  The  months  of  low  runoff  are  August,  September,  and  October.  Low 
streamflow  during  these  months  is  generally  attributed  to  the  small 
amount  of  rainfall  in  the  area  at  this  time  of  year.  The  hydrograph 
discussed  above  can  be  used  to  define  basins  that  receive  large  amounts 
of  flow  from  surface  or  underground  reservoirs,  as  they  exhibit  the 
smallest  variations  in  monthly  flows. 

flow  Velocities 

Time  of  travel  studies  have  been  made  on  the  Caddo,  Dugdemona,  and 
Red  Rivers  in  WRPA  5.  Travel  times  were  measured  from  dye  tracings 
through  subreaches  of  each  stream  during  conditions  of  intermediate 
flow.  There  data  were  used  to  compute  the  average  velocity  of  flow  in 
each  subreach,  as  shown  in  figure  52. 

'Hie  velocities  correspond  to  specific  discharges,  and  since  veloc- 
ity is  a function  of  discharge,  this  information  may  not  be  applicable 
to  any  other  condition  of  flow.  In  general,  stream  velocities  vary  with 
discharge  so  that  at  higher  discharges,  greater  velocities  would  be  ex- 
pected. The  discharges  shown  in  figure  50  for  streams  in  WRPA  5 are  for 
flows  which  arc  equaled  or  exceeded  about  60  to  85  percent  of  the  time. 


Velocities  shown  in  figure  52  represent  the  average  velocity 
through  a subreach;  however,  velocities  can  vary  from  point  to  point 
within  the  subreach.  The  velocities  given  for  streams  in  WRPA  5 were 
determined  from  preliminary  studies  and  may  be  subject  to  further 
revision. 

River  Profile 

A profile  of  the  Ouachita  River  is  shown  in  figure  299.  This  pro- 
file was  constructed  from  topographic  maps  and  data  from  available  re- 
ports [138].  The  50  percent  duration  flow  line  was  plotted  from  data  at 
various  gaging  stations  along  the  river.  The  profile  also  shows  the 
navigation  locks  and  dams  and  their  respective  pool  stages  which  are 
currently  in  operation.  No  profiles  were  derived  for  the  other  streams 
in  the  area. 


Qual ity 

The  dissolved-solids  content  of  water  in  the  streams  sampled  in 
WRPA  5 (table  191)  ranges  from  12  to  3,090  mg/1,  hardness  from  b to 
940  mg/1,  iron  from  0 to  1.2  mg/1,  fluoride  from  0 to  2.0  mg/1,  nitrate 
from  0 to  4.0  mg/1,  and  silica  from  0 to  39  mg/1.  The  higher  concen- 
trations of  dissolved  solids  and  hardness  arc  from  streams  that  contain 
oil  field  wastes.  Where  water  contains  fluoride,  the  concentration  is 
much  higher  than  would  normally  be  expected,  and  the  source  of  the 
fluoride  is  not  known. 

For  most  industrial  and  municipal  uses,  surface  water  in  the  area 
requires  some  treatment,  t lie  degree  and  type  of  which  depend  on  the 
quality  and  intended  use  of  the  water.  In  many  of  the  unpolluted 
streams  in  this  area,  the  water  would  be  suitable  for  some  uses,  such  as 
cooling,  with  little  or  no  treatment.  However,  for  municipal  and  most 
industrial  uses  the  water  would  require,  as  a minimum  treatment,  pll  ad- 
justment for  corrosion  control  and,  for  some  water,  color  and  iron  re- 
moval. Much  of  the  water  also  would  require  silica  removal  if  it  were 
to  be  used  in  high-pressure  boilers.  Because  of  the  present  and  poten- 
tial variations  in  the  chemical  quality  of  water  in  streams  receiving 
oil  field  wastes,  these  streams  generally  are  not  suitable  as  sources 
of  municipal  or  industrial  water  supplies  [11)5].  The  chemical  charac- 
teristics of  water  in  the  streams  sampled  are  listed  in  table  191. 

The  geologic  units  contributing  water  to  Ozan  Creek  near  McCaskill, 
Ark.,  arc  the  Tokio  Formation  of  Cretaceous  age  and  the  alluvium  of 
Quaternary  age.  The  water  is  a calcium  bicarbonate  type  and  the  compo- 
sition indicates  that  the  principal  soluble  constituent  in  the  aquifer 
materials  is  calcium  carbonate.  The  variation  in  dissolved  solids  of 
the  two  analyses,  56  and  91  mg/1,  probably  is  due  to  the  relative 
amounts  of  water  contributed  from  each  formation.  Water  from  Quaternary 
deposits  generally  has  a higher  calcium  bicarbonate  content  than  water 
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from  the  outcrop  of  the  Tokio  Formation.  Thus,  the  increase  in  calcium 
bicarbonate  with  the  decrease  in  discharge  (from  0.27  to  0.14  c.f.s.)  is 
indicative  of  a larger  percentage  of  the  flow  coming  from  the  Quaternary 
deposits.  The  water  in  Ozan  Creek  near  McCaskill,  Ark.,  is  similar  in 
chemical  characteristics  to  water  in  the  Little  Missouri  River  near 
Boughton,  Ark.  (U.  S.  Geol.  Survey,  1959b,  p.  227-229),  and  its  quality 
is  representative  of  the  quality  of  water  in  other  streams  draining 
areas  of  similar  geology. 

Walnut  Bayou  near  Foreman,  Ark.,  drains  the  Ozan  Formation  and  al- 
luvium. Hie  water  in  this  stream  generally  is  high  in  dissolved  solids, 
and  the  large  amounts  of  sulfate  and  chloride  indicate  that  most  of  the 
water  is  from  the  Ozan  Formation. 

Low  flow  water  in  the  streams  that  drain  Eocene  Formations,  or  va- 
rious combinations  of  Eocene  and  Quaternary'  Formations,  is  variable  in 
dissolved-solids  content  and  in  chemical  characterist ics.  Water  in 
these  streams  is  slightly  acid,  and  where  the  activities  of  nan  have  not 
affected  the  water  quality,  the  water  is  generally  soft  (0-60  mg/1 
hardness)  but  has  a dissolved-solids  content  of  as  much  as  100  mg/1.  In 
many  of  the  streams,  a large  part  of  the  variation  in  dissolved  solids 
is  caused  by  the  variation  in  the  silica  content.  Such  water  does  not 
seem  to  have  any  chemical  characteristic  peculiar  to  one  formation  or  a 
combination  of  formations.  Calcium,  sodium,  and  sulfate  are  the  pre- 
dominant constituents  in  water  from  Francois  Creek.  Water  in  Kelly 
Creek  near  Marietta,  Tex.,  resembles  the  chemical  characteristics  of 
water  from  Francois  Creek  near  Poyen,  Ark.,  in  that  sulfate  is  the  pre- 
dominant anion.  Kelly  Creek  drains  the  Carrizo  Sand  and  the  Reklaw  and 
the  Queen  City  Sand  Members  of  the  Mount  Selman  Formation. 

Except  where  oil  field  wastes  are  present,  water  in  streams  drain- 
ing alluvium  and  terrace  deposits  generally  is  a calcium-magnesium  bi- 
carbonate type.  The  dissolved-solids  content  of  water  in  streams  drain- 
ing terrace  deposits  or  a combination  of  terrace  deposits  and  alluvium 
generally  is  higher  than  that  of  water  in  streams  draining  only  the 
alluvium. 

The  chemical  quality  of  water  in  Caney  Creek  near  Bluff  City,  Ark., 
is  affected  by  the  addition  of  oil  field  wastes,  and  the  dissolved- 
solids  content  of  water  is  1,740  mg/1.  Sodium  and  chloride  are  the 
principal  constituents,  but  when  the  dissolved  solids  are  low,  the  chem- 
ical characteristics  are  variable.  Because  of  numerous  active  oil 
fields  in  southern  Arkansas,  many  streams  other  than  those  listed  may 
contain  wastes,  but  it  is  beyond  the  scope  of  this  study  to  determine 
the  degree  of  contamination  of  streams  in  the  area. 


1‘able  12"  Observed  Nk-aii  Discliurge  in  c.f.s.,  Sta  "3SOQ.0Q,  HiaJuta 
Raver  near  M>unt  Ida,  Ark.,  1942  1970 
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■Jun 

JuJ 
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1942 

839 

1,010 

751 

709 

780 

1 ,4oS 

2,405 

907 

490 

151 

309 

1,240 

927 

1943 

04 

488 

03o 
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371 

59 

14 

13 

309 

1944 

59 

191 

522 

754 

2,081 
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1 ,008 

1,758 

490 

53 

51 

59 

815 
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22 

88 
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1,518 

1940 
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49 

31 

1 ,049 
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74 

24 
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74 
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1 ,003 

1,700 

1 ,883 

1,323 

523 

838 

87 

179 

149 

28 

755 

1949 

28 

294 

830 

3,o7o 

1,309 

1,508 

009 

1,390 

1,134 

98 

37 

38 

928 

1950 

323 

110 

1 ,040 

3,419 

3,093 

580 
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1 ,784 

545 

884 
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1,392 

1 , 108 

1951 

224 

144 

90 

787 

1,978 
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493 

409 

533 

1 , 1 30 

45 

123 

553 
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222 
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812 

1 ,125 

879 

1,593 

4,072 
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37 

34 

44 
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1953 

20 
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1,783 

1,905 

59 
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28 
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24 

51 
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48 

14 

0 

5 

320 
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209 
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402 
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1,198 
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030 

104 

89 

57 

29 
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1950 

b3 

34 

47 

249 
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509 

44 

58 

lo 

12 

345 

195" 

7 

oS 
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1 ,393 

4,230 

1 , 760 

1,201 

r»4 

128 

202 

972 

1958 
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417 

(.4  3 

295 

1 ,090 

1,529 

2,054 

597 

381 

00 

03 

74b 

1959 
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l ,830 

317 
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1,492 

981 

275 

113 

285 

98 

38 
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194 
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41 
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04 
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1,175 
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95 

284 
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1 ,233 
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25 

27 
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10 
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34 
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012 

89 

15 

312 

512 
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72 

48 

85 
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1 ,358 
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1 ,903 

1,0"S 

51 

.30 

90 

.34 

409 

1907 

25 

39 
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152 
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787 
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48 

44 
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1,332 
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800 
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2 ,473 
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302 
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99 

35 
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44 
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1 ,004 
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34 
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4b 

24 

54 
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Mean 
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498 

757 

974 

1,233 

1,370 
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1,241 
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Table  128  >)bserved  Mean  Discharge  in  c.f.s.,  Sta  ''3505.00,  South  lurk 
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28 

17 

7 
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45 

14 
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30 
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28 

28 

214 
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26 

21 

14 
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93 
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32 

43 
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6 

63 

80 
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73 
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07 

17 

7 

7 

10 
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0 
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9 
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9 

5 
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5 

10 

14 

03 

54 

20 

40 
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6 

2 
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2 
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105 
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94 

55 
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14 
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11 

31 

68 
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9 

12 
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02 

54 

55 

6 
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.7 
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03 
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1 

13 

32 
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11 

18 

35 
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40 
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00 
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41 
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68 
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9 

8 
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36 
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41 

40 
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88 

27 

28 

72 

16 

11 

76 
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26 

29 
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87 

109 

39 
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61 

71 

9 

7 
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11 

59 
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95 
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41 

19 

12 

44 
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12 
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104 

210 

173 

110 

53 

13 

5 

6 

41 

83 

1903 

88 

30 

29 

25 

2b 

187 

39 

24 

26 

5 

2 

6 

40 

1904 

2 

7 

8 

5 

28 

338 

232 

25 

5 

.7 

67 

18 

61 

1965 

6 

30 

30 

105 

205 

132 

51 

93 

47 

7 

4 

94 

67 

1900 

10 

10 

17 

85 

158 

27 

297 

8" 

4 

3 

51 

5 

62 

1967 

5 

9 

32 

28 

32 

93 

120 

299 

39 

23 

7 

10 

58 

1908 

17 

35 

123 

8" 

01 

384 

235 

083 

117 

17 

11 

Q 

148 

1969 

9 

100 

235 

326 

247 

135 

41 

65 

72 

217 

15 

5 

122 

1970 

19 

108 

108 

72 

121 

252 

283 

48 

33 

6 

7 

6 

93 

Mean 

28 

b9 

90 

129 

155 

183 

101 

167 

38 

37 

14 

28 

92 

340 


Table  1 29  Observed  Mean  Oischarge  in 

at  Blakely  Mountain  Dam  near  Ik't 


. : , luachita 

Springs,  Ark.,  19S3  19'" 


'Tea  i 

Oct 

Mov 



Tan 

— ra — 

Mai 

~Wtr" 

■ 

Tun 

TuT 

w 

Annual 

til  S3 

0 0 

3o4 

2,123 

923 

107 

120 

192 

4,175 

54' 

082 

024 

470 

800 

1954 

584 

301 

478 

199 

340 

4 09 

351 

84 

478 

490 

539 

621 

42' 

1955 

235 

450 

200 

240 

120 

188 

09 

221 

371 

444 

055 

405 

305 

1956 

1,593 

1 .238 

439 

142 

1 ,538 

1 ,590 

701 

90 

224 

415 

492 

1 .255 

814 

1957 

1 ,53o 

1,344 

290 

814 

1 ,822 

84  0 

5,138 

7,029 

0 ,687 

1,14’ 

1 ,085 

997 

2 ,44o 

1958 

1 , 77o 

1,357 

2,345 

2 ,4’3 

1 ,049 

85 

71’ 

5,040 

802 

2,049 

2,025 

2 , 305 

1,94  5 

1959 

i,85: 

1 ,083 

2,743 

1 ,005 

1 ,438 

1,445 

1 ,022 

533 

520 

537 

1 ,69  2 

1 , 732 

1,450 

190IJ 

1 ,29 6 

753 

795 

1,990 

2,45b 

1,787 

429 

2,320 

2,200 

1,805 

. ..  1 

2,02" 

1,080 

1901 

2,071 

1,280 

1 ,992 

2.439 

942 

1,284 

3,418 

2 ,024 

801 

1,412 

2,052 

2,00  2 

1,816 

19 62 

:,io8 

1,400 

1,925 

2 ,002 

2,157 

2,337 

2,084 

408 

153 

248 

1,319 

1,220 

1 ,4.. 

190  3 

2,108 

2,278 

007 

908 

343 

107 

389 

284 

210 

95 

299 

209 

005 

1904 

85’ 

017 

90  3 

284 

85 

108 

1 ,499 

1 ,022 

44o 

040 

1 ,3oo 

2.172 

84  5 

1905 

2,25’ 

979 

J ,020 

021 

1,144 

1 ,4'S 

218 

308 

404 

1 ,829 

2 ,o20 

2,25’ 

1,201 

1900 

979 

411 

573 

00  7 

215 

590 

304 

2,870 

1 ,552 

. 

1,530 

1 ,883 

1,141 

1907 

1,204 

873 

45’ 

245 

168 

222 

112 

342 

952 

.... 

2,254 

942 

822 

1908 

1,235 

1,352 

2,054 

2,212 

1 ,020 

1 ,095 

4,80’ 

4,999 

7,304 

1,595 

1 ,400 

1 ,910 

2,58 

1909 

1,925 

494 

1 ,935 

3 ,004 

5,003 

1,371 

238 

4” 

411 

2 ,2’0 

2,435 

1,655 

1,823 

1970 

802 

880 

1,219 

3,285 

1,943 

1 ,84o 

2,031 

I , '93 

’19 

030 

544 

564 

1,359 

Mean 

1,369 

1,014 

1 ,253 

1,377 

1,249 

940 

1 ,302 

1,923 

1,383 

1,130 

1,432 

1,378 

1,317 

Table 

130  Observed  Mean 
near  Malvern 

ai 

, Ark.,  1954 

c.t.s.  , 
-1969 

St  a ’3595. 

00,  Xiiiduta  River 

vsr 

Oct 

Nov 

T5ec 

dan 

bob 

Mar 

Slav 

Tim 

’uT 

Tug 

Annual 

1954 

517 

517 

058 

1 ,184 

838 

57  2 

005 

2,359 

44>.) 

4 IS 

371 

441 

743 

1955 

834 

762 

997 

782 

1 ,237 

2 , 388 

025 

. . . 

450 

491 

592 

651 

903 

1956 

2,222 

i ,262 

633 

28' 

5 ,904 

2,138 

1,4'  • 

865 

270 

449 

480 

l ,265 

1,45- 

195? 

1,933 

1 ,075 

431 

1 ,832 

3,331 

2,342 

10,328 

1 ,24 

',128 

1 ,293 

1 ,9'3 

. . - 

3, ’32 

1 958 

2,359 

2,809 

3,337 

3,822 

1 ,945 

1 ,454 

2,405 

8,911 

l ,059 

2 29“ 

2,123 

2,761 

2,94  b 

1959 

2,430 

2, '14 

3,135 

2,308 

3,680 

2,529 

2,285 

0 22 

’48 

686 

1 . '46 

1,882 

2 ,U04 

1900 

1 ,4.30 

1 ,450 

3,044 

3,729 

3,543 

3,141 

590 

3,479 

2,512 

1 ,895 

2,109 

2.448 

2 ,452 

1901 

2,215 

2,19' 

3,693 

3,149 

2,058 

3,937 

4,848 

2,900 

1 ,"08 

1 .492 

2,140 

2.14’ 

. 

1902 

2,158 

2 ,406 

3,441 

4,103 

4 .030 

3.743 

2,053 

628 

535 

290 

1 .255 

2 , 105 

2,20' 

1 90  3 

2 ,h"4 

3,098 

80' 

1 ,121 

oil 

1 ,445 

403 

360 

25' 

1,491 

325 

267 

1904 

833 

1 ,008 

1 ,314 

389 

723 

l ,961 

5,204 

1 ,062 

448 

639 

1 .382 

. ' 

1 ,491 

1905 

2,232 

1,5'S 

1 ,082 

1 ,'80 

2 ,804 

1,820 

400 

429 

Oil 

1 .815 

2.544 

2,470 

1 .690 

1966 

932 

815 

70  7 

1 ,03  ‘ 

1 , 349 

44  2 

3,014 

3,.34o 

1 .425 

2,096 

2.850 

1,942 

1 ,66’ 

190’ 

2,15' 

550 

1,110 

00 1 

501 

572 

755 

3,026 

1,109 

3,002 

2,254 

1,015 

1.442 

1 908 

J , 304 

1,937 

3,303 

2,989 

1 ,532 

2,535 

5,855 

10,289 

7,086 

1,652 

l ,536 

1.937 

5.496 

1909 

2,042 

1 ,368 

3,012 

6,081 

b ,314 

1 ,993 

710 

858 

913 

2,b38 

2,449 

1 ,666 

2,603 

Mean 

1,767 

1,082 

2,001 

2.237 

2 , 528 

2,063 

2,038 

3,153 

1 ,620 

1,452 

1,030 

2,042 

341 


I'abie  131  - Observed  Mean  Discharge  in  c.f.s.,  Sta  "3598. OQ,  Laddo 
River  near  Alpme,  Ark.,  1939-  197Q 


\ear 

Nov 

Dec 

.Tan 

Teb 

“TUr 

Apr 

May" 

Jun 

Jul 

Annual 

1939 

70 

229 

184 

600 

1 ,740 

043 

2,193 

162 

86 

58 

69 

22 

504 

1940 

34 

51 

69 

81 

254 

92 

959 

804 

428 

193 

52 

46 

1941 

24 

1,232 

474 

302 

708 

370 

644 

S77 

450 

194 

44 

375 

44  > 

1942 

— 

1943 

1944 

1945 

1946 

1947 

90 

1 ,360 

1,153 

396 

178 

51" 

594 

683 

7b 

4u 

29 

79 

435 

1948 

100 

613 

940 

670 

I ,5  "2 

1,475 

520 

28" 

65 

62 

53 

29 

532 

1949 

37 

212 

475 

3,034 

831 

1,560 

388 

683 

584 

132 

63 

52 

670 

1950 

518 

127 

898 

2,247 

2 ,436 

867 

224 

1 ,473 

273 

169 

105 

694 

83S 

1951 

142 

143 

88 

815 

1,518 

398 

703 

338 

255 

827 

60 

307 

466 

1952 

124 

773 

706 

1 ,032 

"46 

949 

2 , ""2 

255 

86 

S3 

44 

44 

632 

1953 

35 

803 

1,868 

872 

901 

1 , 140 

1 ,64S 

2,264 

65 

793 

6b 

79 

8"7 

1954 

40 

64 

105 

496 

208 

no 

248 

978 

66 

21 

10 

20 

197 

1955 

84" 

25b 

55b 

593 

644 

1,604 

405 

828 

141 

lol 

53 

128 

497 

195b 

142 

'1 

101 

433 

2,412 

212 

413 

624 

42 

30 

20 

23 

57o 

1957 

23 

84 

90 

789 

842 

976 

2 ,629 

2,092 

656 

77 

208 

182 

720 

1958 

573 

1 ,449 

70b 

730 

210 

1,156 

1,524 

2,440 

250 

244 

65 

91 

753 

1959 

154 

765 

185 

213 

1,542 

972 

434 

124 

157 

121 

59 

59 

398 

I960 

102 

126 

1,529 

986 

552 

723 

166 

915 

514 

149 

SO 

bi 

4 '2 

19b  1 

81 

257 

1 ,435 

440 

972 

1 ,884 

"40 

1 ,"19 

119 

90 

126 

28b 

0"8 

1962 

83 

670 

86 1 

1 ,251 

1,588 

948 

580 

352 

106 

52 

36 

228 

544 

1963 

535 

235 

188 

198 

199 

1 ,181 

277 

144 

61 

56 

45 

50 

263 

19o4 

2 b 

99 

85 

57 

245 

1 ,425 

2,036 

176 

48 

54 

17b 

124 

377 

1965 

70 

91 

206 

473 

1 .421 

597 

258 

1 7b 

228 

113 

36 

160 

319 

1966 

48 

62 

77 

390 

"54 

160 

1 ,565 

5b  2 

38 

35 

739 

"6 

375 

196" 

71 

84 

337 

203 

189 

601 

813 

2 , 169 

284 

155 

SO 

59 

41" 

1968 

60 

153 

821 

540 

473 

1,51" 

1 ,009 

3,905 

54  7 

92 

107 

62 

"5" 

1969 

52 

352 

l ,079 

1,763 

1 ,059 

630 

2'1 

245 

601 

301 

"8 

34 

538 

1970 

51 

483 

754 

366 

606 

1 ,lo8 

1 , 336 

209 

250 

40 

54 

46 

446 

Mean 

145 

400 

590 

731 

911 

884 

931 

932 

.’25 

159 

92 

126 

510 

Table 

132 

. fea  ha  t $ • . 

River  at  Arkadelphia,  Ark.,  1954- 19"0 

3600.00,  i>i«chita 

Year 

Oct 

Nov 

Dec 

.Ian 

Feb 

Mar 

Ar» 

May 

km 

Jul 

Aug 

Sep 

Annua 1 

1954 

489 

537 

748 

2,360 

1 ,681 

802 

1,114 

4,41" 

474 

54" 

286 

54  5 

1,135 

19S5 

1 ,^92 

1,054 

1 ,830 

1 ,580 

2,697 

5,"3b 

1 ,"15 

2,382 

694 

626 

502 

936 

l.“J3 

1956 

2,270 

1,553 

799 

550 

10,45( 

2,5- 

2,551 

2 ,555 

282 

3b8 

369 

1,061 

2.082 

1957 

1,802 

1 ,721 

516 

2,4"2 

4,841 

3,909 

15,448 

1 5,505 

~,932 

1,266 

1,893 

2,11" 

4 . "85 

1958 

2,953 

6,267 

4,345 

4,929 

3,398 

4,816 

15,328 

1,5’S 

2, "55 

2,396 

4,503 

1959 

2,650 

3,730 

3,467 

2,841 

6,009 

4,46" 

5,  “22 

1 ,020 

1 ,456 

990 

1,872 

2,028 

2,90" 

1960 

1,729 

1,762 

5,805 

5,'T 

4,820 

4.-5 

I.ult. 

M . 

3,5-S 

, 

2,20" 

2,656 

3.418 

1961 

2,577 

2 ,892 

5,772 

4 ,046 

4,271 

" ,639 

-.521 

5,319 

1 ,350 

1 ,653 

2,354 

3,979 

1962 

2,348 

3,561 

5,703 

',051 

. 5 

5,706 

5,850 

1 , 306 

656 

540 

1,187 

. 

5,512 

1963 

4 , Loo 

3,519 

1,532 

1 ,6  "5 

1 ,148 

4,24  3 

1 ,222 

771 

353 

1,574 

390 

282 

1 ."34 

1964 

727 

2,356 

l ,923 

530 

1 ,566 

4 ,8"1 

10,139 

1 ,"15 

600 

766 

1 ,633 

2,595 

2. 451 

1965 

2,600 

J ,851 

2 ,4  '2 

3 ,682 

6,410 

3,685 

1,201 

“28 

876 

2,134 

. 

2 ,3S’ 

2,585 

1966 

1 ,07  2 

1,225 

l ,059 

1 , "S' 

5,083 

1,015 

".428 

5,040 

1,915 

2,609 

6,054 

2,146 

2,86’ 

1967 

2,718 

1,018 

2,212 

1,485 

1 ,183 

2,012 

2,236 

6,991 

2,130 

5,411 

2,  "88 

1,19" 

2.015 

1968 

1 ,465 

l ,9i : 

i , 

4,368 

2 , 984 

5,796 

. 

21  ,i'l  3 

" ,565 

1 ,036 

1 ."5" 

2,44" 

3,342 

I960 

2,193 

2,038 

5,256 

10,38" 

9,503 

3,88! 

1,512 

1 ,518 

2,154 

2,834 

2,531 

1,533 

3.  ""8 

1970 

949 

1,545 

. 

4,451 

3,757 

4,737 

1 . 

4,860 

2,134 

654 

S97 

635 

2 .O'” 

Mean 

2,025 

2,255 

2,996 

3,522 

4 , 383 

4,073 

4,610 

5,469 

2,099 

1,680 

1 ,85'' 

1,842 

3,068 

34. 


l'able  133  Observed  Mean  Discharge  in  c.f.s.,  Stu  "3605.01,  Little  Missouri 
River  at  Narrows  Darn  near  Murfreesboro,  Ark.,  1950-1970 


1950 

1,109 

7 

4 

3 

102 

327 

224 

227 

584 

1951 

353 

239 

234 

232 

877 

399 

473 

235 

234 

729 

488 

331 

617 

1952 

113 

215 

287 

438 

429 

693 

1,013 

587 

32b 

lob 

372 

327 

463 

1953 

69 

03 

460 

506 

759 

b8b 

1,024 

1,858 

617 

503 

713 

598 

652 

1954 

121 

54 

00 

14 

67 

44 

11 

53 

304 

343 

4b2 

121 

138 

1955 

bl 

356 

215 

194 

273 

654 

765 

249 

416 

511 

644 

501 

403 

1956 

128 

196 

45 

51 

246 

149 

81 

349 

234 

399 

506 

265 

220 

1957 

73 

89 

24 

o3 

159 

401 

1,101 

1,969 

1,311 

442 

4U1 

521 

546 

1958 

502 

953 

1,118 

180 

157 

119 

413 

l,85o 

383 

579 

489 

353 

592 

19S9 

159 

19b 

367 

188 

107 

481 

2 78 

114 

279 

403 

403 

380 

279 

3L8  158  192  268  482  639  559  394 

733  1,093  1,226  307  577  707  405  SOU 

803  000  291  1S7  455  490  252  43" 

91  133  58  03  423  451  1"8  209 

28  268  684  309  450  373  24"  222 

295  198  172  272  472  402  233  264 

S3  120  492  208  42"  481  320  224 

15  22  1,54"  302  158  214  83  251 

*26  830  1,020  2,112  538  04"  139  691 

872  189  445  433  454  423  341  510 

447  591  "04  155  169  167  410  362 


Mean  190  230  286  322  348  378  477  "03  43’  424  465  34  0 399 


1960 

218 

153 

1961 

51 

73 

1962 

236 

253 

1963 

33o 

343 

1964 

193 

18 

1965 

159 

200 

I960 

155 

192 

1967 

151 

152 

1968 

57 

409 

1969 

308 

275 

1970 

358 

187 

542 

797 

370 

421 

22b 

188 

248 

715 

676 

207 

216 

16 

90 

13 

10 

173 

22b 

318 

4b 

45 

89 

164 

172 

42 

014 

301 

395 

218 

365 

1,8"S 

187 

715 

2t>4 

Table  l5o  Observed  Mean  Discharge  in  c.f.s.,  Sta  "3015.00, 
.Antoine  River  at  Antoine,  Ark.,  1955  1909 


Vear 

Oct 

Nov 

Dec 

Jan 

"TEE 

Mar 

Apr 

‘•lav 

Jun 

-TUT- 

— 

1955 

:49 

113 

243 

221 

428 

829 

534 

366 

82 

40 

3 

11 

243 

195b 

31 

5 

18 

41 

971 

llo 

337 

371 

5 

1 

0 

195' 

0 

0 

3 

98 

358 

550 

1,458 

1 ,024 

289 

18 

9 

31 

1958 

141 

787 

340 

4 '8 

105 

S2o 

707 

1 ,943 

123 

204 

1959 

08 

355 

111 

89 

084 

377 

270 

25 

12 

3 

4 

170 

1900 

15 

29 

050 

097 

388 

403 

56 

135 

174 

37 

9 

221 

1901 

24 

87 

004 

251 

487 

1 ,090 

517 

455 

27 

87 

10 

15 

303 

190’ 

4' 

221 

520 

7 '4 

80' 

479 

241 

8' 

29 

4 

97 

275 

1963 

219 

loS 

109 

118 

76 

023 

187 

67 

9 

20 

4 

4 

133 

1964 

0 

73 

82 

2? 

102 

500 

1 ,280 

90 

5 

1 

4 

29 

1905 

8 

19 

145 

178 

o43 

480 

150 

43 

124 

19 

3 

4 

151 

1900 

1 

0 

1 

21 

200 

75 

810 

305 

3 

3 

598 

24 

1%' 

3b 

31 

231 

115 

108 

200 

4o" 

1 ,124 

90 

24 

1908 

3 

24 

246 

331 

255 

012 

467 

2,260 

107 

13 

1909 

13 

13-1 

430 

923 

595 

410 

214 

216 

285 

54 

S 

0 

Mean 

57 

130 

249 

290 

418 

488 

498 

5o6 

98 

41 

45 

32 

243 

Table 

15'  observed  Mean  Discharge  in  c.f.s 
Missouri  River  near  Houghton, 

i. , 'ta  '3616. 
Ark.,  1952  1J 

0(  , Little 
>70 

1 ea  r 

Oct 

Nov 

Apr 

'•lay 

•inn 

fir  ~ 

Aug 

HMl 

1952 

104 

534 

1 ,002 

2,124 

1,091 

1,800 

3,845 

1 ,495 

414 

165 

428 

334 

1,333 

1953 

83 

49' 

2,288 

2,289 

2 ,854 

5,134 

4,'e: 

9,963 

925 

1,186 

717 

480 

2,420 

1954 

183 

73 

118 

1,011 

636 

209 

85b 

1,804 

324 

334 

38' 

170 

509 

1955 

913 

701 

1,150 

1,041 

2,182 

3,732 

. 

1 ,624 

'8o 

743 

609 

549 

1,413 

1950 

244 

199 

142 

153 

. B 

679 

532 

2,438 

251 

3'9 

490 

328 

797 

195' 

O' 

90 

51 

253 

1,41' 

2, » 'o 

' ,6 '9 

6,181 

2 ,980 

463 

46' 

645 

1 .89' 

1958 

1,28' 

4,800 

2,408 

2,532 

598 

2,122 

5,4' 

9,020 

1,217 

908 

2,4" 

1959 

324 

1,330 

726 

484 

2,952 

1 ,905 

1 ,428 

272 

1,96' 

5b0 

417 

493 

1900 

385 

302 

3,502 

4,011 

2,451 

2,083 

450 

$66 

727 

S77 

539 

485 

1,588 

1961 

148 

220 

1 ,948 

1,040 

2,348 

4,892 

4,089 

2,309 

596 

1 .058 

S08 

609 

1,635 

1962 

485 

1,200 

2 , '89 

4,484 

4 ,6'2 

3,298 

1 .'19 

704 

703 

431 

435 

1,79" 

1903 

881 

852 

551 

593 

246 

2,521 

'48 

584 

102 

32' 

380 

04' 

1904 

211 

207 

298 

89 

424 

1,5  ' 

5,921 

I . >98 

269 

383 

387 

300 

935 

196S 

191 

263 

04' 

940 

3,  '29 

1,856 

'41 

526 

529 

278 

2SS 

163 

845 

1900 

120 

165 

S' 

88 

SO? 

241 

3,2*3 

3.400 

215 

592 

1.4o2 

419 

1907 

203 

217 

911 

054 

377 

3 '9 

2,1?0 

4,  '98 

1 .005 

312 

20c 

99 

905 

1908 

54 

376 

1,211 

1,575 

1 ,695 

3,133 

. 

10,090 

5,015 

'19 

670 

180 

2,219 

1969 

509 

l ,833 

2,804 

5,756 

2,568 

948 

1 .843 

1,515 

530 

397 

325 

1,045 

1970 

319 

23-1 

1,077 

1,522 

1 ,62' 

3,609 

3,315 

1,530 

1.389 

138 

1 ”4 

371 

1.277 

'lean 

352 

689 

1,195 

1 ,44o 

2,099 

. 

3,192 

985 

527 

513 

408 

1,377 

344 


Table  13?  - Observed  Mu  an  Discharge  in  c.f.s.,  Sta  ’3o2U.0U, 
Ouachita  River  at  (anden,  Ark.,  1953-11/70 


Year 

Oct 

Nov 

ET 

Jan 

— ra — 

Mar 

M^ 

Jun 

~ ra — 

■W 

Sep 

Annual 

1953 

349 

2,008 

10,273 

9,378 

11,089 

13, 787 

14,403 

45,757 

3,010 

3,254 

1,775 

1,200 

9,090 

1954 

878 

709 

1 ,099 

4, ’90 

3 ,976 

1,742 

2,662 

9,060 

1 ,203 

1,008 

890 

066 

2,390 

1955 

2,491 

2,14" 

2,820 

3,09’ 

0,955 

13,08' 

9,284 

4,230 

2,904 

1,742 

1,295 

1 ,481 

4,399 

195b 

2,020 

1,591 

1 ,263 

839 

19,141 

. 

3,775 

7,209 

1,143 

920 

924 

1,577 

3,793 

1957 

1,072 

1 ,747 

885 

2,593 

12,033 

9,140 

32,550 

32,974 

10,835 

2,185 

2,81’ 

3,275 

9,942 

1958 

5,947 

18 ,9o5 

10,109 

11,767 

4,081 

8,078 

11,182 

49,997 

3,834 

4,505 

3,279 

4,840 

11,492 

1959 

3 , 390 

5,939 

5,343 

4,705 

14  ,970 

9,141 

7,453 

1 ,945 

8,122 

1,974 

2,532 

2,713 

5,085 

1900 

2 . >21 

2,440 

13,033 

10,140 

12,223 

13,773 

2,735 

0,04b 

4 , 197 

3,921 

2,933 

3,273 

0,986 

1901 

3,079 

3,221 

9,550 

7,231 

10,230 

15,445 

24,541 

9,793 

2,223 

4,590 

3,479 

3,089 

’,922 

1902 

3,075 

0,520 

15,297 

19,558 

lb  ,565 

20,339 

8,881 

3,o54 

2,592 

I, III 

1 ,554 

4,850 

8,-1 5 

190  3 

0 , 390 

5,394 

3,090 

3,232 

2,330 

10,680 

2 ,oS8 

2,970 

008 

2,191 

804 

029 

3,419 

1904 

794 

2,901 

2 ,908 

1,070 

2,940 

10,304 

20,093 

7,528 

1,051 

991 

2,130 

3,128 

4, ’03 

1905 

2,o84 

2,079 

3,735 

0,800 

1 ’ ,054 

9 ,095 

5,<  1. 

2,174 

2,400 

2,451 

3,110 

3,130 

5,033 

1900 

1,421 

1,190 

l ,3-14 

1 ,997 

5,221 

1,980 

14,712 

22,212 

2,003 

3,373 

’ ,4o9 

2,959 

5,496 

1 Ob’ 

3,008 

1,447 

2,725 

3,989 

2,234 

3,835 

19,452 

4,243 

4,291 

3,098 

1 ,050 

4 ,003 

1908 

I ,480 

2 ,045 

',344 

9,905 

7,874 

15,038 

15,540 

52,199 

12,940 

' , 2 73 

5,3  9’ 

2,504 

11,060 

1969 

2,003 

2,891 

8,  '17 

8,72’ 

32,850 

10,794 

5,00’ 

4,431 

5,577 

3,888 

3,575 

2,162 

’,001 

1970 

1 ,550 

2,091 

4,014 

11,056 

8,530 

10,491 

12,882 

11,797 

5,388 

1,161 

961 

1,235 

0,479 

Mean 

2 ,58o 

3,o90 

5,790 

7,085 

10,672 

10,404 

11,002 

10,300 

4 ,470 

2,004 

2,550 

2,490 

0,038 

Table  139  - 

Observed  Mean  Discharge  in  c.f.s.,  Sta 
Smackover  (.reek  near  Smackover,  Ark. , 

'5021.00, 

1902-1970 

Year 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Ion 

Jul 

V i 

Sep 

Annual 

1902 

312 

870 

1,095 

1 ,980 

775 

758 

749 

487 

542 

01 

17 

83 

094 

1903 

100 

71 

81 

109 

100 

301 

197 

97 

lb 

25 

5 

23 

94 

1904 

2 

14 

100 

58 

80 

289 

869 

154 

11 

2 

5 

04 

137 

1905 

15 

35 

455 

552 

1 ,442 

793 

373 

280 

01 

15 

12 

85 

343 

I960 

11 

22 

S3 

94 

014 

165 

1 ,178 

1.701 

17 

8 

40 

19 

32b 

1907 

20 

12 

76 

93 

100 

112 

159 

320 

204 

43 

4 

11 

90 

1908 

4 

11 

110 

807 

448 

813 

751 

1 .088 

lol 

40 

145 

426 

1969 

52 

70 

474 

158 

1,497 

1,389 

O00 

218 

bO 

2 

2 

382 

1970 

4 

253 

235 

$33 

Oil 

1,513 

1,015 

049 

91 

9 

19 

5 

394 

Mean 

57 

151 

304 

493 

030 

059 

001 

022 

129 

10 

48 

321 

lablc  1 

14  Ob 

-erred  Mean  Discharge 
River  at  Renton,  Vrk. , 

in  c. t.s. , Sta  "3o30. 
, 1951  1969 

,00,  Saline 

Year 

Oct 

Nov 

I"  it*  c 

'an 

Feb 

Mar 

iSE!_ 

May 

Jun 

Jul 

einua  I 

1951 

178 

284 

282 

1 .458 

>,227 

450 

1 ,159 

008 

318 

888 

84 

82 

60S 

1952 

50 

993 

1,105 

1,411 

1,396 

1 ,444 

2,9S9 

521 

80 

20 

30 

48 

839 

1953 

22 

918 

1 ,941 

1 ,538 

1 ,411 

2 ,160 

. 

3,041 

84 

ISO 

27 

16 

1,135 

1954 

19 

49 

92 

l."03 

021 

215 

413 

2,530 

3 

4 

1 

415 

1955 

115 

88 

400 

295 

973 

1 ,563 

357 

1,365 

230 

146 

S3 

56 

470 

1956 

240 

7 2 

139 

1,29" 

4,935 

481 

"15 

797 

53 

102 

15 

8 

737 

1957 

10 

109 

100 

1 ,01  • 

1,015 

1,245 

4,444 

5,124 

1 ,134 

10’ 

930 

104 

1,217 

1958 

336 

2.086 

8b4 

1 ,230 

294 

1 ,645 

1,851 

3,058 

966 

205 

95 

389 

1.085 

1959 

123 

86  5 

317 

034 

2 ,800 

l ,200 

007 

r 

1,273 

289 

67 

248 

’ll 

I960 

192 

240 

2,529 

1 ,651 

1 ,039 

1,287 

228 

1 ,685 

321 

108 

58 

80 

’82 

1901 

120 

330 

944 

491 

934 

2,539 

1 ,610 

858 

290 

114 

129 

b" 

"02 

1902 

59 

580 

1 ,332 

l ,7"" 

2,415 

1,619 

750 

273 

140 

’3 

26 

339 

782 

1905 

279 

151 

174 

195 

242 

1 .430 

375 

146 

57 

258 

58 

lb 

280 

1 904 

27 

47 

109 

81 

578 

2,132 

240 

35 

16 

21 

112 

008 

1905 

53 

217 

444 

1,330 

l ,791 

846 

3oS 

290 

134 

4’ 

27 

650 

sio 

1966 

72 

SO 

72 

708 

1,312 

341 

2,818 

1 , 109 

4’ 

26 

951 

70 

b31 

1967 

39 

392 

367 

422 

845 

689 

2,119 

374 

823 

187 

455 

563 

1908 

185 

406 

1 ,535 

81 0 

700 

1 , ’90 

1,215 

5.3’0 

231 

168 

171 

132 

1,059 

1969 

180 

477 

1 ,603 

3,512 

1 ,209 

1,016 

402 

32" 

198 

105 

52 

22 

’64 

Mean 

121 

445 

763 

1,127 

1 ,416 

1,292 

1,393 

1 ,451 

315 

191 

155 

is: 

735 

345 


Table  141  iibserved  Mean  Discharge  in  c.l.s.,  stu  '3033.0(1,  Hurricane 
Creek  near  Sheridan,  Ark.,  1962*1969 


Year 

~ At  ~ ' 

Nov 

Dec 

Tan 

Tc5 

— JEF 

jkr 

Tun 

Jul 



Sep 

\nnual 

1962 

4 

52 

482 

890 

953 

636 

350 

298 

44 

8 

4 

18 

311 

1903 

25 

12 

l' 

36 

33 

226 

119 

36 

6 

7 

3 

43 

1964 

1 

11 

IS 

9 

3-1 

418 

1 ,425 

80 

9 

2 

4 

19 

168 

1965 

4 

10 

70 

109 

088 

567 

154 

48 

18 

11 

6 

29 

147 

I960 

6 

8 

28 

48 

354 

94 

928 

328 

8 

6 

199 

16 

168 

190' 

23 

31 

199 

195 

121 

318 

190 

806 

120 

81 

16 

93 

182 

1968 

35 

83 

527 

542 

260 

048 

297 

1,530 

51 

31 

17 

22 

337 

1969 

51 

67 

334 

531 

"10 

330 

340 

125 

36 

13 

9 

6 

213 

Mean 

18 

34 

209 

302 

394 

405 

4"5 

406 

36 

19 

32 

25 

196 

Table 

142  <H>served  Mean 

Discharge 

in  c. f .s. , 

St.i  '36  35. 

.00,  Sal  uve 

River  near 

Rye,  Ark., 

1938-1969 

% >a 

l)ec 

Mar 

Jun 

m 

Aug 

Km 

1938 

209 

2,366 

2,253 

8,979 

12,449 

5,043 

10,177 

1,173 

381 

236 

188 

29 

3,623 

1939 

15 

560 

449 

2,853 

16,058 

6,530 

ll  ,341 

2,106 

2,653 

549 

93 

44 

3,604 

1940 

25 

51 

111 

158 

859 

706 

2,505 

1 .293 

979 

1 ,992 

266 

95 

758 

1941 

40 

720 

2,712 

1,773 

3,508 

4,10" 

4,298 

3,068 

538 

30b 

119 

12 

1,771 

1942 

424 

690 

1,347 

1 ,952 

2,926 

4,748 

10,315 

6,202 

"67 

188 

197 

181 

2,494 

1943 

50 

128 

462 

1 ,079 

802 

5,403 

3,3?b 

959 

'94 

78 

16 

10 

1 ,096 

1944 

28 

52 

140 

440 

2,114 

5 , 393 

',814 

9,491 

332 

40 

11b 

154 

2,r6 

1945 

23 

93 

2 ,359 

6,061 

3,059 

13,917 

12 ,5b5 

',246 

0,013 

1,278 

620 

403 

4,519 

1946 

2,148 

4,285 

3,1 04 

14,832 

9,792 

5,091 

' ,992 

8,224 

3,28' 

267 

144 

54 

4,939 

194' 

62 

1,400 

2,593 

781 

2, "13 

4,58' 

4 ,956 

2,05' 

606 

33 

27 

1.817 

1948 

ol 

757 

1 ,401 

2,205 

7,930 

1 1 ,830 

4,826 

2 , 3S4 

240 

211 

183 

51 

2,670 

1949 

28 

849 

1 ,119 

',530 

11,010 

6,453 

4,869 

3,225 

1 ,907 

574 

255 

128 

3,162 

1950 

1,79. 

1 ,448 

. 1 

14,430 

lb , "13 

6,727 

4,093 

6,614 

687 

178 

633 

4,511 

5.173 

1951 

763 

516 

o'l 

0,61' 

5 ,508 

3,55“ 

3,902 

1 ,92' 

522 

1,749 

290 

140 

2,168 

1952 

91 

669 

3,002 

4,221 

4,950 

6,237 

',351 

2,063 

388 

09 

71 

87 

2,433 

1953 

42 

235 

2,910 

2,127 

6,4.34 

8,526 

5,957 

15,402 

335 

192 

74 

33 

3,522 

1954 

24 

56 

146 

1 ,479 

1,821 

855 

1 ,035 

4, '03 

147 

32 

11 

5 

859 

1955 

54 

ri 

239 

043 

1 ,855 

4,633 

4,925 

657 

2,373 

206 

143 

41 

1,333 

1950 

305 

ioo 

211 

143 

1 1 ,063 

2,781 

2,280 

2,849 

200 

180 

48 

26 

1,682 

195? 

19 

144 

230 

737 

9,147 

3,913 

12 ,2'8 

10,356 

5 ,2 '9 

237 

839 

30' 

3,623 

1958 

1,236 

■.  ■ 

, - 

4,550 

2,420 

4,058 

5,460 

2 1 , 409 

1,322 

1 ,069 

907 

1,875 

4,926 

1959 

729 

1,534 

966 

2,348 

6,914 

5,03' 

3,220 

444 

1,632 

517 

240 

224 

1 ,983 

1960 

433 

300 

4,260 

6,114 

4,398 

6,937 

910 

2,507 

925 

3,141 

126 

81 

2,516 

1901 

211 

30  8 

1 ,387 

1 ,340 

3,518 

6,288 

12,082 

3,524 

3'2 

232 

219 

142 

2.490 

1962 

102 

801 

6,262 

0,102 

5,408 

9,  "43 

3,962 

2,002 

636 

126 

101 

495 

2,978 

1963 

464 

258 

316 

391 

553 

4,023 

914 

1 , "30 

149 

802 

132 

SS 

81b 

1964 

25 

254 

446 

230 

924 

5,144 

8,350 

4,935 

113 

bO 

42 

147 

1,723 

196  5 

142 

177 

859 

2,122 

7,256 

3,225 

4,248 

495 

401 

111 

72 

374 

1,623 

I960 

275 

90 

131 

733 

3, 8 16 

1,121 

2.228 

10,527 

160 

52 

1,098 

4 78 

1,725 

19b? 

283 

202 

365 

1 ,675 

1 ,3 '2 

2,290 

1 ,392 

7,  "32 

1,530 

1,211 

309 

733 

1,591 

1968 

248 

700 

3,197 

4,725 

3,025 

0,026 

4,560 

18,141 

1,392 

381 

305 

142 

3,570 

1969 

607 

239 

2,624 

2 ,007 

13,027 

3,562 

3,592 

"29 

610 

153 

261 

72 

2,340 

Mean 

371 

936 

l ,672 

3,574 

5,bt>2 

5,206 

5,547 

5,284 

1,247 

534 

254 

350 

2,553 

340 


*• 


- 


lai'U-  143  t' served  Mean  Hiiciurye  m c.t.s.,  Sta  "3041. DU,  Ouachita 
River  near  Ark. -La.  State  Line,  1959-1969 


Vcar 

1959 

Tt 

\ov 

7,920 

"~~Pcc 

0,512 

Xin 

',62' 

IkL_  “ 

Wr 

~"MaT  

Tun 

~Jul 

2,99b 

w 

2,955 

Soi' 

3,113 

Annual 

1900 

1901 

3,201 

2,828 

3,903 

8,913 

4 ,05' 

7,035 

2,874 

1962 

1903 

3,941 
0 , 780 

5,353 

5,618 

3,o42 

3,113 

5,140 

0,897 

5,402 
HI  1 

1,485 

1,831 

4,210 
..  - 

1904 

1905 
190b 
1907 

914 
2,884 
1 ,009 
3,002 

2,090 

2, a 
1,180 
1 ,687 

3,876 
0,616 
1 ,514 
2,550 

1 ,904 
ll,9ol 
2, '09 
0,983 

4,183 

5,434 

6,879 

7,42o 

3,315 

2,939 

1,204 

2,324 

2,559 

1,545 

3,109 

',119 

3,1'8 

3,949 

1 ,050 

3,084 

10,746 

1969 

4,237 

2,831 

3,077 

3,884 

4,008 
1 ,943 

Mean 

3,384 

5,061 

5,804 

4,243 

6,879 

6,283 

b,375 

4,369 

. : 

3,239 

3,204 

Table 

144 

•1' served  Me;u 

I'i  sdiarei 

in  c.  f. s 

, Sta  '3041.50.  Bavou 

Hartholomeu 

near  Meliehee,  Ark. 

1957-1901 

1957 

1958 

1959 

17 

319 

1,216 

50 

2,240 

490 

57 

1,912 

375 

303 
1 ,128 
594 

\v\) 

2,575 

843 

1.532 

Mar 

1,722 

808 

1,162 

2,240 

923 

736 

^lay 

1,043 

5,972 

3'2 

■Jun 

bl  7 
1 ,429 
215 

Jul 

108 

490 

151 

54 

228 

96 

153 

1,300 

144 

Annual 

799 

1 ,466 

590 

I960 

1901 

1962 

1963 

1964 
190  5 

160 

94 

93 

97 

34 

45 

100 

87 

390 

78 

39 

38 

415 

458 

2,445 

"4 

324 

862 

8'5 

576 

\ ,943 

8o 

398 

81' 

1 ,005 
1,271 
1 ,551 
99 
220 
1,09" 

1,85' 
2,77o 
1,1 03 
511 
90S 
l ,006 

490 
3,008 
849 
301 
1,319 
1 ,452 

335 
785 
345 
44' 
1 .828 
73 

191 

220 

414 

59 

50 

100 

129 

233 

100 

223 

28 

60 

34 
172 

30 

291 

23 

35 

100 

106 

130 

8b 

48 

479 

815 

771 

195 

434 

190' 

123 

40 

41 

139 

400 

1 ,'24 

170 

01.4 

360 

83 

141 

2,210 

1,413 

97 

527 

24 

55 

39 

lb4 

56 

428 

1908 

1969 

451 

14 

145 

339 

954 

1 ,594 
344 

1 ,027 
2,352 

1 ,340 
817 

1 ,851 

789 

2,240 
1 ~5 

1 ,20' 
97 

119 
1 '3 

107 

312 

213 

244 

839 

570 

Mean 

215 

28' 

o45 

703 

1 ,22o 

1 , loo 

1,090 

1,372 

401 

144 

122 

214 

632 

Table 

145 

H> served  Mean 

Dischat  c*-' 

m c . f . s . 

, sta  '364 

2.00.  bavou 

Oar  tlioloinev. 

near  Jones,  La.,  1958  1969 

1958 

426 

. 

4,636 

1 .in 
2, '81 

2,245 

1,897 

1,839 

May 

5,337 

■Jun 
4 ,4  O' 

TTul 

1,871 

485 

Annual 

1959 

'04 

l ,148 

7T0 

2,863 

3,053 

1,888 

1,134 

367 

365 

268 

261 

1,’397 

1960 

240 

200 

320 

1,154 

1,723 

3,185 

1 ,749 

700 

408 

159 

1 90 1 

204 

636 

1 ,o‘S 

1 ,408 

6,294 

>,8< 

1,942 

706 

404 

486 

260 

924 

4 ,078 

. 

3,811 

2,204 

1 .'21 

1 ,095 

031 

316 

143 

189 

158 

201 

204 

004 

084 

500 

210 

242 

514 

104 

82 

313 

81o 

4f>l 

1,944 

2,203 

3,500 

3b2 

1965 

100 

79 

795 

870 

.2,340 

2,31' 

2,249 

392 

1 

114 

5S 

-45 

70 

72 

104 

2,402 

2,322 

184 

1,997 

731 

45 

190' 

111 

109 

151 

494 

48' 

649 

38' 

1,250 

1 ,449 

183 

61 

41 

210 

2,820 

2,454 

1 .'4$ 

3,979 

2,083 

3,1  '4 

214 

1969 

403 

491 

, 

1,396 

3,01' 

2.493 

2,480 

789 

4S8 

151 

560 

403 

Mean 

524 

495 

1,284 

1 ,$13 

1 ,956 

2,397 

2,090 

1 ,777 

. . 8 

353 

265 

330 

1,173 

347 


- -- - 


lablo  1 4( • 'ibscrvfJ  Mean  DiM/fur^e  ui  Sta  "304  3. UO,  liiemin  - A liaut 

bayou  near  beekraan,  La. , 1956-1969 


Year 

195b 

Oct 

l 

\ov 

1 

He7 

24 

"Tan  

5 

~Te5  — 
001 

Mar"" 

411 

\l>r 

020 

18 

■Jun 

0 

~'JuI  

0 

4 

~&~p  

Annual 

195 

l 

30 

28 

191 

072 

430 

82U 

420 

00“ 

100 

8 

02 

1,011 

013 

701 

203 

“21 

2,019 

2,905 

47J 

153 

09 

1 ,411 

1959 

190 

25 

14 

110 

835 

544 

315 

13 

04 

82 

23 

40 

188 

1900 

0 

11 

53 

178 

St>3 

051 

43 

lib 

3 

3 

1902 

5 

20 

15 

390 

120 
1 ,“00 

280 

8"3 

1 ,399 
449 

1 ,030 
200 

838 

07 

53 

220 

44 

31 

108 

8 

48 

20 

7? 

328 
34  3 

1903 

8 

5 

5 

11 

17 

94 

34 

40 

9 

11 

1964 

0 

0 

13 

42 

19 

233 

505 

177 

1 

4 

10 

1905 

1900 

8 

3 

00 

09 

430 

248 

290 

1 

21 

23 

20 

100 

108 

1907 

10 

1 

34 

40 

303 

49 

09 

249 

529 

55 

34 

1908 

3 

0 

4" 

1 , 194 

189 

054 

85" 

714 

92 

32 

80 

355 

1909 

454 

1,014 

44 

4"5 

40" 

369 

170 

88 

41 

23 

25 

200 

Mean 

20 

195 

291 

288 

4o9 

445 

577 

391 

151 

49 

32 

153 

250 

Table 

14"  Ofcse 

rveii  Mean 

Discharge 

in  c.f.s. 

Sta  "3o4 

.00,  Bavou 

YTTr — 

v • 

He 

l out  re  ml 

ar  l-aran, 

La. , 1956 

1968 

1950 

1? 

37 

57 

02 

387 

211 

181 

28 

-Uil 

40 

3“L_ 

12 

-'LL 

12 

Annual 

92 

195“ 

11 

55 

40 

173 

379 

104 

049 

345 

139 

24 

14 

SO 

no 

1958 

184 

901 

205 

419 

180 

258 

1 ,844 

843 

101 

99 

56 

203 

89 

1959 

37 

150 

88 

118 

373 

332 

334 

70 

501 

142 

29 

188 

1960 

5b 

79 

189 

194 

299 

410 

07 

99 

27 

10 

45 

24 

125 

1901 

32 

"8 

382 

310 

431 

472 

314 

01 

87 

812 

88 

SI 

1902 

89 

I "4 

0.34 

09" 

285 

213 

200 

244 

230 

25 

12 

40 

242 

1903 

55 

8U 

70 

113 

118 

118 

108 

33 

30 

1904 

11 

25 

93 

112 

85 

171 

424 

51 

19 

3 

23 

1905 

14 

20 

75 

132 

322 

225 

205 

30 

10 

8 

19 

59 

94 

1 900 

12 

22 

42 

04 

388 

45 

200 

291 

0 

5 

44 

100 

190“ 

33 

25 

02 

00 

159 

98 

102 

190 

150 

20 

5 

11 

1908 

9 

108 

004 

149 

501 

241 

488 

02 

53 

78 

155 

194 

Mean 

44 

132 

103 

232 

273 

230 

385 

211 

112 

102 

35 

00 

100 

348 


1 


ratio  148  bserved  Mean  Discharge  In  e.f.s,,  Sta  5650.91  , Bayou 

li'Arbonne  near  lluluch,  La.,  1941  19o8 


Year 

Vt  - 

Nov 

oK 

Tan 

rar 

~sbf  — 

3Ll 

"Mas 

Tun 

■lul 

Aug 

Sep 

Annual 

1041 

1 

345 

1.714 

1,373 

801 

941 

465 

1,111 

31' 

278 

209 

21 

631 

104. 

23 

409 

242 

2 ’2 

2S3 

529 

1,313 

1,106 

280 

50 

77 

55 

389 

104  3 

5 

44 

134 

260 

6'4 

314 

41 

54 

18 

0 

0 

128 

1044 

l 

0 

32 

465 

2,04$ 

1,628 

8 

1 ,46' 

116 

3 

19 

59 

559 

1045 

2 

32 

383 

2,1 ’5 

1,109 

2,093 

2,028 

305 

34" 

305 

116 

100 

'40 

1040 

44 

233 

354 

2,540 

2 ,165 

1,144 

631 

1,428 

850 

230 

141 

3y 

853 

104’ 

23 

504 

328 

. 

44$ 

1,265 

1,031 

36’ 

88 

11 

0 

470 

1048 

2 

57 

339 

4 -5 

1 ,581 

797 

500 

10' 

0 

4 

0 

0 

322 

1040 

0 

“*9 

181 

i ,033 

1,06' 

6 ”8 

542 

212 

121 

97 

62 

39 

342 

1050 

1.1U4 

22b 

611 

. 

1,440 

902 

458 

1,004 

65' 

143 

84 

952 

806 

1051 

350 

203 

245 

1,120 

1,104 

615 

488 

220 

111 

60 

3 

18 

38' 

1952 

6 

35 

688 

oSS 

1.435 

818 

89' 

144 

28 

2 

0 

0 

302 

1053 

0 

l 

11 

80 

845 

1,242 

566 

2,7'4 

45 

26 

0 

2 

46" 

1054 

0 

5 

108 

$U8 

203 

106 

325 

94' 

33 

1 

0 

0 

160 

195$ 

U 

l 

4 

48 

234 

'44 

515 

582 

329 

45' 

156 

19 

257 

1956 

15 

IS 

69 

?6 

1 ,055 

584 

981 

222 

7 

20 

20 

1 

255 

19S* 

0 

32 

244 

022 

4S5 

1,524 

1,90' 

700 

179 

11 

46 

502 

1058 

219 

2,236 

’24 

059 

518 

581 

1,575 

2,218 

401 

403 

54 

6 "9 

880 

1950 

152 

22’ 

1S9 

164 

8*1 

9U3 

6 "4 

282 

2 ,064 

27? 

90 

26 

400 

I960 

22 

93 

293 

4*8 

821 

891 

217 

208 

42 

9 

20 

3 

258 

1061 

o 

28 

666 

856 

897 

1,433 

'40 

122 

503 

532 

24S 

215 

520 

10<’. 

145 

381 

2,245 

1 ,296 

751 

(.44 

49 1 

613 

187 

23 

3 

18 

566 

1063 

6 

12 

28 

55 

105 

151 

146 

112 

10 

39 

23 

6 

57 

1964 

l 

3 

iy 

(>4 

63 

261 

'50 

200 

15 

5 

3 

12 

11' 

1065 

2 

1 

40 

179 

616 

419 

572 

130 

60 

3 

1 

9 

170 

1466 

1 

1 

20 

138 

1,156 

195 

462 

885 

20 

0 

4 

1 

240 

106' 

U 

0 

8 

26 

$36 

127 

118 

259 

328 

4 

1 

0 

100 

lots 

0 

l 

15 

654 

1 ~4 

469 

642 

868 

236 

101 

209 

583 

329 

Mr  an 

91 

186 

342 

608 

8. $4 

'60 

'08 

708 

284 

117 

55 

103 

407 

IaPle 

14  ■ t> t-rved  'k\ui  I’i 

Bayou  L»‘  Artianne 

cimr  li- 
near 

in  c . l. s . , 
Berime,  la. 

T 1 ' '<  • .0  ' 
. 1941  195' 

, Middle 

Fork 

War 

Nov 

Tin 

Fen 

'GT 

Apr 

" 'G> 

tun 

~Tui 

vU^ 

Sep 

\nhual 

1941 

0 

115 

847 

667 

423 

528 

262 

527 

155 

192 

160 

9 

323 

104: 

12 

223 

14  • 

150 

14' 

258 

643 

385 

64 

10 

49 

25 

1 ~6 

1043 

1 

5 

19 

93 

94 

.$82 

102 

29 

7 

0 

0 

68 

1044 

0 

6 

22 

249 

■*92 

80 : 

529 

645 

56 

0 

0 

1 

266 

1045 

0 

3 

2'S 

1,2-1 

637 

1,22' 

980 

139 

49 

1 '6 

63 

53 

406 

1046 

108 

92 

175 

1 ,213 

1 ,004 

61  ' 

318 

696 

33' 

81 

21 

3 

$88 

194  • 

268 

1S6 

707 

265 

685 

501 

338 

61 

6 

0 

0 

256 

1 -48 

0 

23 

185 

281 

959 

4" 

222 

48 

4 

1 

0 

0 

185 

1940 

0 

& 

51 

453 

512 

403 

228 

4' 

13 

32 

16 

148 

1050 

501 

124 

350 

1,107 

737 

522 

106 

591 

101 

42 

66 

410 

395 

1951 

134 

85 

ir 

545 

70S 

3. $8 

253 

100 

'8 

102 

4 

16 

206 

1952 

5 

29 

425 

482 

84i) 

303 

435 

66 

i: 

l 

0 

0 

223 

1953 

0 

1 

6 

61 

592 

'23 

280 

1.38' 

16 

17 

2 

1 

257 

1M 

0 

1 

34 

117 

120 

63 

141 

504 

12 

0 

0 

0 

82 

loss 

0 

1 

1 

24 

102 

184 

233 

321 

S3 

50 

26 

1 

10' 

1056 

1 

4 

20 

30 

519 

-80 

35' 

100 

3 

1 

0 

0 

109 

195' 

0 

3 

9 

62 

395 

204 

8 '2 

6*6 

298 

34 

3 

213 

Mr  an 

45 

M 

167 

441 

520 

4*8 

396 

388 

77 

43 

24 

31 

224 

549 


I 


Table  150  Observed  Mean  Discharge  in  c.t.s.,  Sta  '3658.00,  Comic 
bayou  near  Three  Creeks,  Ark.,  1956- I9o9 


Year 

— ret — 

S’ov 

tsst  ' 

Jan 

Feb 

Mar 

Apr 

^lay 

Tun 

Jul 



Annual 

1956 

130 

64 

4 

2 

1 

1 

1957 

0 

27 

19 

63 

379 

210 

921 

351 

157 

20 

4 

9 

196 

1958 

108 

751 

317 

479 

179 

265 

2,059 

766 

348 

70 

11 

38 

449 

1959 

9 

26 

25 

37 

351 

185 

336 

44 

111 

102 

9 

6 

103 

1960 

12 

13 

129 

238 

299 

52b 

'3 

39 

6 

2 

5 

4 

112 

1961 

0 

10 

168 

239 

265 

416 

278 

27 

30 

368 

36 

57 

158 

1962 

215 

396 

1,005 

984 

378 

299 

346 

314 

114 

19 

6 

18 

341 

1903 

16 

28 

24 

33 

35 

78 

61 

17 

9 

1 '4 

4 

12 

40 

1964 

2 

5 

30 

35 

32 

117 

548 

53 

12 

0 

6 

28 

72 

1965 

13 

15 

105 

173 

503 

231 

152 

104 

27 

8 

6 

17 

112 

I960 

3 

6 

17 

27 

198 

44 

512 

58' 

5 

4 

6 

117 

196' 

5 

3 

16 

21 

29 

22 

35 

128 

101 

13 

l 

2 

31 

1968 

0 

2 

18 

270 

115 

224 

367 

511 

103 

61 

50 

132 

159 

1969 

27 

39 

365 

75 

687 

732 

271 

57 

18 

1 

1 

Mean 

32 

100 

172 

205 

265 

257 

434 

218 

'8 

60 

10 

25 

157 

Table  151  Observed  Mean  Discharge  in  c.t’.s.,  Sta  '5659. oi),  Three 
(reek  near  Three  Creeks,  Ark.,  1956-1969 


Year 

Oct 

Nov 

I lev 

.Jan 

Feb 

Mar 

Apr 

May 

Tun 

Jul 

Auk 

Annual 

1956 

11 

3 

1 

2 

54 

1957 

l 

4 

3 

22 

118 

43 

329 

62 

41 

3 

2 

2 

1958 

14 

182 

90 

131 

60 

94 

680 

201 

107 

10 

9 

16 

132 

1959 

3 

9 

10 

116 

68 

10" 

12 

60 

51 

6 

5 

37 

1960 

4 

4 

46 

46 

97 

INI 

12 

If) 

3 

2 

1 

3 

34 

1961 

3 

3 

77 

5b 

145 

223 

75 

6 

12 

166 

5 

19 

65 

1962 

45 

47 

313 

325 

122 

85 

106 

130 

53 

2 

1 

3 

102 

1963 

5 

4 

5 

7 

8 

15 

23 

4 

114 

2 

16 

1964 

1 

2 

7 

18 

10 

54 

209 

S 

1 

0 

3 

3 

26 

1965 

1 

2 

11 

46 

138 

91 

34 

6 

2 

0 

2 

9 

28 

19b6 

1 

l 

3 

9 

83 

7 

114 

IP 

1 

0 

1 

1 

28 

1967 

4 

1 

7 

6 

lb 

6 

12 

so 

4" 

2 

1 

1 

12 

1968 

0 

2 

12 

172 

4 ' 

87 

101 

164 

54 

24 

"5 

104 

'0 

1969 

12 

40 

178 

26 

219 

234 

83 

29 

6 

1 

0 

0 

69 

Mean 

7 

23 

58 

6? 

90 

91 

145 

57 

28 

26 

7 

12 

52 

Cable  155  - vfoserved  Mean  Discharge  in  c.f.s.,  Sta  -3-10.00, 
uirrett  Creek  at  Jonesboro,  La.,  1953-1909 


Year 

Oct 

Nov 

— ik — 

.Tan 

fob 

War 

Apr 

“May 

Tun 

Jul 

Tug 

Annual 

1953 

0 

0 

0 

3 

8 

7 

12 

IS 

0 

0 

0 

0 

3 

1954 

0 

0 

5 

3 

1 

0 

3 

S 

0 

0 

0 

0 

1 

1955 

0 

0 

0 

0 

3 

9 

7 

9 

5 

9 

1 

0 

3 

195b 

0 

0 

0 

0 

9 

3 

5 

1 

0 

0 

0 

0 

1 

1957 

0 

0 

0 

4 

3 

2 

8 

4 

4 

1 

0 

3 

2 

1958 

3 

10 

2 

3 

2 

0 

3 

1 

12 

3 

16 

6 

1959 

0 

0 

0 

1 

2 

0 

5 

l 

10 

1 

0 

0 

2 

1960 

0 

1 

3 

4 

8 

3 

0 

0 

0 

0 

0 

0 

1 

1961 

0 

0 

l 

5 

7 

10 

2 

0 

1 

1 

0 

2 

2 

1962 

0 

1 

11 

S 

3 

2 

5 

4 

5 

0 

0 

0 

3 

1903 

0 

0 

U 

0 

2 

1 

1 

0 

0 

2 

0 

1 

0 

1964 

0 

0 

1 

2 

1 

7 

10 

0 

u 

0 

0 

0 

1 

1905 

0 

0 

1 

1 

4 

8 

I 

0 

0 

0 

0 

0 

1 

1900 

0 

0 

1 

1 

11 

0 

3 

3 

0 

0 

0 

0 

1 

1907 

0 

0 

0 

0 

2 

0 

3 

3 

2 

0 

0 

0 

0 

1908 

0 

u 

2 

7 

1 

3 

9 

0 

0 

0 

0 

1 

2 

1909 

0 

2 

4 

1 

4 

4 

4 

2 

0 

0 

0 

0 

1 

Mean 

0 

1 

1 

2 

4 

4 

4 

3 

1 

1 

0 

1 

2 

Table 

156  Observed  Mcai 
River  near 

i Discharge 
Winnf iel J, 

in  c. f .s. , 
la. , 1940- 

, Sta  -3-20. 
1968 

.00,  Ikigdcmuna 

Year 

Oct 

Mov 

bee 

lan 

Feb 

Mar 

~ hr  " 

May 

Jun 

JuT 

Aug 

5?P 

Annual 

1940 

7 

12 

81 

337 

2,359 

5 79 

i.O-S 

1,123 

924 

677 

672 

21 

705 

1941 

10 

1 ,-77 

2,912 

1 ,48’ 

1 ,229 

1 .724 

SO’ 

1 ,093 

766 

351 

256 

98 

1 ,042 

1942 

49 

2,404 

831 

753 

717 

1 ,329 

1 ,652 

2,274 

48- 

183 

34 

40 

896 

1943 

8 

10 

95 

265 

289 

371 

482 

19 

14 

13 

3 

4 

131 

1944 

7 

8 

23 

042 

-94 

1 ,981 

1 .428 

3,356 

256 

8 

12 

“4 

"14 

1945 

6 

70 

429 

. 54 

1 ,614 

1 ,966 

4 ,069 

515 

682 

141 

339 

70 

1,246 

1946 

503 

235 

500 

4,885 

4,808 

1 ,857 

1,16“ 

1,89- 

1 , 1 34 

1,244 

138 

00 

I.S35 

194- 

35 

774 

1,508 

4,505 

942 

2,178 

2,303 

156 

45 

20 

5 

12 

1,040 

1948 

9 

135 

505 

515 

3,162 

1,480 

1,139 

177 

150 

19 

6 

0 

609 

1949 

0 

57 

200 

2 ,So7 

2,586 

2,342 

1,297 

435 

171 

93 

67 

16 

819 

1950 

78 

■>2 

452 

• .•  - 

3,591 

1 ,348 

758 

1,553 

,571 

759 

200 

100 

1,138 

1951 

94 

118 

291 

2 , 1 83 

1 ,35’ 

925 

1 ,082 

277 

36 

13 

23 

539 

1952 

15 

21 

282 

317 

1 ,365 

1,122 

l ,30- 

29- 

35 

13 

5 

398 

1953 

5 

8 

25 

101 

1,128 

3,110 

1,142 

’ , 899 

52 

9 

3 

1,124 

1954 

i 

11 

249 

506 

416 

155 

408 

1 ,631 

34 

0 

0 

284 

1955 

0 

1 

3 

40 

259 

766 

1,373 

1 ,459 

927 

1,390 

552 

20 

565 

195o 

6 

15 

62 

70 

2,402 

1 ,026 

1 .802 

338 

18 

14 

S 

1 

4-9 

1957 

0 

3 

51 

197 

1 .125 

868 

1 ,666 

2,126 

1,503 

649 

38 

41b 

-45 

1958 

388 

5 , 594 

1,264 

1,105 

879 

1,657 

095 

3 , 566 

M9 

2 , 1 56 

404 

2,906 

1,-4 

1959 

381 

IbO 

134 

187 

737 

1,236 

1 ,726 

340 

2,129 

*9 

24 

27 

596 

1960 

64 

102 

392 

786 

1,596 

1,797 

204 

214 

23 

33 

25 

19 

437 

1901 

8 

34 

2U3 

1,185 

1,757 

2,755 

2,2S- 

210 

283 

SI1 

256 

405 

8 21 

1902 

38 

17o 

3,904 

1,771 

l . 1 79 

1 ,20" 

1 ,294 

1,6-8 

245 

"8 

4 

18 

966 

1963 

11 

34 

38 

47 

124 

215 

177 

16 

8 

4' 

25 

16 

63 

1964 

8 

15 

49 

193 

100 

694 

86 1 

631 

33 

8 

11 

13 

217 

1905 

12 

15 

61 

101 

573 

14" 

1 ,286 

20 

12 

10 

4 

18 

213 

1966 

15 

15 

70 

246 

4,231 

309 

353 

l , 589 

88 

22 

22 

13 

581 

1967 

15 

14 

4U 

46 

156 

115 

412 

342 

892 

30 

11 

11 

173 

1968 

10 

18 

167 

1 ,250 

575 

1 ,284 

3,790 

2.429 

498 

111 

166 

441 

894 

Mean 

61 

409 

511 

1,156 

1 ,460 

1 ,270 

1,331 

1,297 

506 

300 

116 

167 

715 

352 


Table  IS”  Observed  Mean  Discharge  in  c.t.  •>.  , Sta  '3‘,2J.i)0,  l ittle 
River  near  Rochelle,  |j. , 1958  19o8 


Year 

iVt 

\ov 

Dec 

Jan 

Feb 

~5Er~ 

~May 

Jun 

~ ra — 

w 

Sej' 

•\nnual 

1JS8 

601 

11,349 

4 ,238 

3,735 

2,92  7 

4 ,009 

2,289 

9,224 

1,853 

4,161 

2,188 

6,242 

4,456 

1959 

1,821 

298 

254 

436 

l ,976 

3,014 

4,812 

1,345 

2,28” 

527 

157 

173 

1,424 

I960 

18” 

23” 

l ,180 

l ,965 

4,513 

6,482 

661 

86' 

84 

10S 

160 

72 

1 ,3”6 

1961 

55 

115 

384 

3,338 

6,521 

9,44  ' 

7 ,520 

400 

”88 

1 ,649 

86” 

723 

2,648 

1962 

105 

932 

9,875 

5 ,4”2 

3,620 

. 

. 

3,903 

894 

303 

49 

75 

2.685 

1963 

35 

95 

161 

323 

737 

1 ,008 

3”: 

98 

39 

ISO 

bO 

6 1 

262 

19&4 

26 

>4 

169 

554 

456 

3,106 

5,477 

2,474 

233 

37 

56 

SO 

889 

1965 

59 

164 

1 ,062 

667 

3,356 

2 ,646 

5,042 

84 

76 

bl 

32 

175 

1,118 

1966 

59 

”1 

335 

1,274 

13,484 

849 

1 ,949 

4,492 

4<>4 

75 

SS 

28 

1,922 

196” 

101 

53 

571 

563 

919 

570 

2,06” 

1,855 

128 

43 

25 

”58 

1968 

lo 

22 

666 

4,  ”58 

1,913 

2,585 

1 1 ,609 

0,965 

1,533 

355 

350 

b(>8 

2,615 

Mean 

276 

1,215 

1,717 

2,098 

3,674 

3,422 

3,968 

913 

686 

365 

748 

1,832 

lable  13.' 


• »b  served  Nk.ui  i t dut^i'  ir.  c.t'.s.,  ta  '5~ >» • . UCi » hi.: 
Creek  at  l\jll<xk,  la.,  1942  1908 


Veal 

'..t 

Vov 

Ikv 

TSi  ■ 

— rar 

Mar 

3? — 

sz 

liiii 

TuT 

ST 

VlUIU.il 

194: 

51 

140 

202 

1"4 

42 

41 

39 

25 

24 

1943 

18 

:i 

40 

39 

25 

4' 

45 

20 

22 

20 

14 

18 

88 

1944 

15 

19 

24 

90 

00 

71 

c>4 

113 

22 

10 

23 

29 

45 

1 94  5 

i? 

24 

00 

72 

84 

102 

115 

45 

34 

40 

25 

21 

S3 

1 4o 

:s 

29 

40 

294 

278 

134 

"1 

223 

90 

73 

35 

2S 

no 

1**4- 

n 

37 

41 

286 

50 

92 

279 

7o 

41 

24 

28 

26 

83 

1948 

:u 

02 

100 

57 

137 

78 

OS 

45 

19 

15 

15 

14 

52 

1949 

(4 

141 

44 

90 

177 

225 

14" 

84 

50 

82 

43 

27 

94 

195U 

40 

05 

90 

403 

185 

01 

230 

157 

78 

35 

34 

117 

1931 

34 

411 

37 

155 

108 

149 

81 

08 

55 

29 

17 

2o 

05 

1952 

18 

20 

55 

34 

87 

00 

lo7 

81 

24 

21 

10 

12 

47 

1953 

11 

lo 

27 

27 

85 

144 

37o 

098 

45 

48 

19 

120 

1954 

It. 

20 

nl 

42 

28 

28 

35 

122 

22 

20 

11 

10 

34 

1955 

i: 

13 

10 

35 

88 

24 

129 

18 

15 

50 

24 

19 

3o 

1950 

13 

14 

IS 

19 

97 

42 

22 

15 

13 

9 

8 

0 

23 

195" 

9 

15 

54 

28 

4o 

84 

98 

41 

59 

28 

15 

4' 

43 

1958 

30 

214 

00 

04 

0*9 

93 

281 

80 

4b 

33 

05 

"0 

93 

1959 

44 

32 

25 

3-1 

108 

49 

84 

27 

24 

25 

18 

14 

40 

1 90  J 

*5 

25 

4o 

58 

111 

93 

54 

33 

17 

13 

21 

14 

40 

1901 

J4 

24 

33 

18i' 

150 

230 

81 

32 

80 

04 

105 

(.0 

88 

190  : 

:» 

92 

208 

113 

58 

45 

43 

40 

33 

21 

21 

20 

01 

1 90  3 

35 

42 

41 

51 

37 

29 

24 

18 

lu 

10 

9 

24 

1904 

8 

19 

23 

50 

25 

103 

88 

24 

19 

13 

14 

13 

31 

1965 

11 

3o 

90 

40 

71 

lus 

54 

24 

15 

12 

13 

99 

4(> 

1900 

13 

15 

4o 

"3 

4 4 

39 

03 

33 

15 

13 

15 

28 

08 

190" 

:3 

24 

45 

33 

34 

30 

108 

35 

25 

15 

13 

38 

1908 

u 

12 

So 

14' 

40 

48 

200 

75 

25 

35 

29 

20 

58 

Mean 

21 

39 

51 

82 

114 

93 

112 

87 

37 

51 

24 

27 

02 

Iablc  loo 

Ij'.ervcii  Mean  Discharge  in  v 
River  at  Alexandria,  La., 

. . . . ta 
1929  1970 

. 

War 

■V-t 

~ Vov 

I*v 

Jan 

Trt> 

Vr 

flay 

Tun 

•lul 

^ep 

Vnnu.iT 

1929 

3,2  3o 

' ,2~4 

34 ,200 

S3, Sou 

..  ■ 

62,780 

3“ . '80 

56,090 

61,650 

11,740 

4,290 

13,890 

53,000 

1930 

'.205 

12 ,850 

17,290 

30 ,30u 

54 ,520 

31,250 

. ( 

75,850 

88,870 

9, '90 

. ■ 

3,5"8 

29,380 

1951 

8,021 

3',  810 

23,4 "0 

38,540 

25,290 

19,750 

. • 

3,o4o 

8,103 

3.094 

l',04U 

1932 

3,240 

0,800 

4 ',40m 

1 lO.OMtl 

1 . 

93,900 

. 

22,  "00 

10,900 

.31 ,900 

3,930 

5,380 

44.01 0 

1933 

2 ,510 

9 ,7'U 

49,900 

4,400 

■ . 

52,300 

. >, 

22,400 

4.3,000 

15,500 

50,290 

1 >34 

".310 

5,22m 

9,390 

33,800 

. 

55  ,9'  >0 

59,000 

. . ■ 

3,060 

1,470 

4,950 

19,850 

1955 

3,950 

5 , '80 

1 0,600 

50,  "00 

1 .. 

48,100 

30,  Oi 'U 

117,000 

. 

00 , SI  10 

10,100 

8,970 

41  ,m2i 

1930 

5,000 

13,900 

33,300 

1 1 , 500 

. I • 

9,940 

. 

. , > 

. 

5,550 

2,120 

3,440 

11,050 

1937 

23,400 

14,700 

12,900 

09,800 

1 . - 

24,500 

18,8 

6,510 

5 , 500 

12,800 

2", 520 

1938 

10,100 

2b , loO 

"2 ,900 

. 

. 

l 1 l ,uoo 

42,100 

9,800 

0,400 

3, 15l.) 

4 3,420 

1939 

2,220 

3,(»3o 

3,320 

21,300 

48,400 

60, 3<»0 

23,300 

. . 

8,200 

3,130 

2,330 

20,400 

1940 

1 ,628 

1,828 

5,271 

6,690 

. . 

9,719 

. 

. 

SS,9"0 

20,980 

7,26" 

21,180 

1 ‘41 

2 ,o3h 

|8,88U 

, 

00,080 

43,070 

34 ,640 

1 ..Ml  1 

103,300 

, 

38, "00 

. . . 

10,060 

:•  . 

1942 

35,020 

. 

28,  'Sm 

25,o5o 

21,340 

38,240 

90 , 40 

I3,3oo 

1 . . 

19,880 

8,823 

17,770 

44,400 

l ‘4  5 

9,802 

1",780 

8,828 

27,85m 

12,520 

19,440 

12,210 

43,230 

, 

','94 

2,940 

2,190 

19,300 

1944 

. 

5,221 

1,'lM 

18,05m 

41  ,02tl 

63,230 

108. 200 

• ,91 

5,347 

3,995 

31,500 

194;, 

2,2  "8 

. 

21,320 

65,920 

4o,130 

147,800 

198,300 

95, 8 "0 

68,14 

59.84  • 

8,So5 

01 ,850 

1 940 

59,1 "w 

. 

lo.oJu 

32,990 

1 10,900 

75,390 

5o, '4n 

80,820 

. , - 

1 7, 060 

',015 

9,320 

. 1 

194' 

5,290 

. 

"" ,650 

63,390 

30,880 

40,190 

04,780 

90,080 

. - 

15,150 

5,135 

9,8-18 

44.2.30 

1 '4H 

1 

12.  'M 

li ,olo 

48  ,S5<‘ 

70,690 

So, 890 

CS.SOM 

50,080 

20,250 

5,485 

3,83" 

33,990 

1949 

3,074 

. 

0,854 

36,730 

97,040 

58, ""o 

. . 

38,581) 

1 ,14 

15,510 

8,185 

4,894 

29,740 

1950 

17,970 

. . 

1 7,140 

•1 ,080 

. 

(.1  ,7"0 

22.U2U 

107,000 

51,850 

25,550 

00,830 

54,230 

1951 

. 

10,0 10 

8,855 

52,740 

46,040 

2 ',9711 

27,090 

• , 8 

49,880 

7 ,03S 

0,27" 

30,550 

1952 

4,'48 

12,. .2" 

10,000 

2I,17(| 

. 

• .. 

<r>,44l) 

: . 

1 . . 

5,385 

4,914 

3,828 

23,110 

1355 

3,005 

. 

20,980 

17,5.10 

31,810 

. * 

14,280 

152,200 

1 . 

15,3.31' 

18.41U 

5,823 

34,520 

1 *54 

t . 

. 

10,170 

19,320 

24,  "80 

11,320 

10,100 

39, 4 '0 

7,305 

4.50U 

3,295 

16*19 

1955 

lo,85o 

15.840 

7,539 

13,980 

25,104 

33,400 

45,750 

24,13o 

, 

13.840 

16,540 

6,199 

20,140 

1950 

24,58 

. 

‘.lit. 

0,227 

4 ',370 

20 ,600 

15,8") 

22,330 

3,041 

2.33S 

1,855 

15,550 

1957 

1 ,598 

1 ,(-24 

5,285 

0,495 

30,140 

27.430 

81,12m 

102,500 

, 

57, 300 

13,900 

15,110 

45,970 

1938 

29,960 

v .'1 

;.4,59u 

50  ,990 

38,230 

■ , 

41 ,880 

13", 500 

. 

33,000 

18,830 

21,840 

SO, 610 

1959 

13,030 

13,44.1 

1 o , 2 1 o 

. 

34,570 

54 ,200 

20,210 

. 

14, '40 

20,020 

',502 

18,720 

i960 

2', 130 

12, SJ M 

34,560 

. 

50,320 

4 ',17 0 

15,850 

27,300 

17,760 

12,200 

10, "00 

0,1  “2 

2b,  810 

1 90 1 

. 

53,010 

57,03o 

1 . 

54,000 

5,980 

28,5"0 

r,i3o 

28,000 

10,3.30 

1" .040 

14,8 

1302 

10,190 

"8,300 

52,550 

50 ,090 

49,920 

41,080 

30 ,920 

29,47 

13,510 

11,590 

34, 4 "0 

1 963 

17,220 

27,700 

17,160 

9,871 

20,930 

1 1 ,980 

20,000 

. 

7.84U 

5,524 

3,881 

15,o80 

l '0  4 

2,100 

. 

3,471 

4,484 

5,269 

24,450 

51,370 

40,840 

,< 

4,248 

3,529 

7,900 

1965 

14.24m 

. 

15.450 

. 

45,250 

37,840 

20,340 

19,580 

21,870 

8,081 

5,405 

5.31m 

18, "80 

1900 

7,200 

4,500 

0,5  00 

. 

36,330 

13,790 

10, "00 

105,100 

24.470 

. 

11,550 

8.950 

. 

1967 

3 ,040 

. 

0,250 

1 1 ,08u 

. 

8,700 

32,510 

55,940 

'■  . 

17.520 

5,490 

15, '"0 

. 

1908 

0,USU 

. 1 ..  . 

21 ,880 

37,900 

41  ,240 

59,97(1 

101 ,500 

104,400 

84,3 

26,900 

. 

19,620 

44,220 

1969 

13,480 

12,300 

52,400 

29,320 

8~ ,900 

85 ,940 

00,900 

89,  "Hi 

. 

8,952 

5,060 

44,550 

19711 

1,161 

. 

10,~10 

30,710 

27,930 

69,400 

35,300 

52,480 

15,770 

b,393 

9,41b 

',897 

23,750 

Mean 

11,827 

1 4 , 799 

23,088 

3f  • ,8‘Jtt 

40,261 

1 . 1 

48,000 

. 

40,78’ 

10,091 

9.470 

. . • 
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1 ».'»  190" 

4.-9 

87. 7 

1 . . 

s:4 

100.0 

l.iblt'  166  Dependable  Yield  at  sta  it**'1'-  '■  . '•luachita 
La,  19 


t onsecutive  Year'-  of 
Lowe  t Meat  j m 


■ 

Lowes t 

Percent  c 

Mean  1 Low 

1934*  1971 

Y ears 

c.f .s. 

Mean 

1934-1934 

1,135 

3o.9 

1934  1953 

1 ,4o4 

4".' 

1934-1936 

l ,670 

34.4 

1 9<> 3 I960 

J.408 

78.5 

1963  196 7 

2,450 

196:1967 

:.o:7 

83.6 

1961  196" 

2,820 

91.9 

1960  1967 

2,894 

94.3 

19  ■ 196  7 

2,896 

94.4 

19S4  190 3 

2,984 

y?.3 

: 

3,068 

100.0 

Jt  ’ l.i:  le  Yield  at  '>?•»  1,1 

lit  le  MjN-uur  I Rivet  at  larrew 
,i.un,  near  Mirfrceshoro,  \rk. 


i oiixrcutive  Years  t 

. m • | . ■> 


Tenet:!  ef 


ifltlUSllt 

Years 

lean  1 lew 
C.f.S. 

1951-1971 

■v  | 

• ■ ; 

138 

34.5 

1963  1964 

:i3 

1965  1963 

231 

38.0 

. 6 

229 

37. 5 

1963- 196" 

:>i 

38.6 

1902-190" 

26? 

67.0 

1961-  1 *6? 

301 

75,5 

i960- 196 7 

312 

'8.3 

1939  l‘»6" 

308 

77.3 

l >38  196* 

337 

84 . 4 

1931  1 *76 

399 

uw.o 

Table  lo8  Dependable  Yield  at  sia  iOltY.00 , 
Little  Missouri  River  near 
Murfreesboro,  Ark.,  195:  1969 


consecutive  Years  of 
Lowe-t  Mean  1 low 


lowe  -t 

Tr Kent  of 

Mean  How 

195:- 1969 

Years 

v .1 .s. 

Mean 

1934-1934 

203 

35.0 

196 3 1964 

3:4 

1 163-1903 

334 

57.  / 

1 >63  1 >66 

330 

5.1 

1 >63  196" 

346 

S9." 

1962  190" 

398 

68. 

l <61  1 -<  ' 

444 

L9< 

4t>: 

1 IS'*-  196" 

438 

"9.1 

1968 

308 

193:  1969 

579 

100. 0 

fable  169  Dependable  Yield  at  m.i  '3ol  >.oi  , Antoine 
River  at  Antoine,  Ark. 


Consecutive  Years  ot 

Inc lusive 

Lowest 
Si- ail  1 low 

rercent  of 

1955-1969 

Lowest  Mean  I low 

Years 

c.f.s. 

Mean 

1 

1 

133 

54.' 

2 

lyes  1966 

160 

65.9 

3 

lyb3  1 96 S 

157 

64.6 

4 

1963  1966 

lou 

65.9 

5 

1963- 196" 

169 

69.4 

6 

186 

76.7 

7 

1961-1967 

203 

83.5 

8 

1959* 1966 

202 

83.1 

y 

1959-1967 

20  2 

83.1 

10 

1959- 1968 

-’18 

89.7 

is 

1955  1969 

243 

100.0 

fable  l'l  Dependable  Yield  at  sta  "36:, mu  , »\iachita 
River  at  Candcn,  Ark.,  19S3- 19~»> 


T owe  -t 

rercent  T 

Consecutive  Years  of 

In*,  lusive 

,i\ui  1 low 

1953-1970 

Lowest  Mean  How 

Years 

C.f.S. 

Mean 

1 

1954  1934 

2,390 

30.0 

2 

. • 1 , • 

3,394 

51.1 

3 

1954-1956 

3,527 

53.1 

4 

1963  1966 

4,662 

70.2 

5 

1963-1967 

4,662 

^0.2 

6 

1961  1967 

5,338 

80.4 

1961-1967 

5,707 

86.0 

8 

I960- 1 96 7 

5,867 

88.4 

9 

1959- 196' 

5,846 

88.1 

lu 

1959  196« 

6,368 

95.9 

18 

1953-1970 

6,638 

100.0 

Iable  l'u  Dependable  Yield  at  Sta  "36l(>.t'i>,  Little 
Missouri  River  near  hough ton.  Ark., 
1952-1970 


Consecutive  Year*,  ot 

Inclusive 

Lowes  t 
'i-an  1 low 

Percent  of 

1952-1970 

<oweM  Mean  Mow 

Year-- 

C.f.S. 

Mean 

1 

1954  1954 

509 

37.0 

2 

i K>3  l •(  l 

791 

57 . 4 

3 

1963  1965 

808 

58.7 

4 

196.3  1 966 

822 

59.7 

5 

1963  1 96“ 

851 

Ol.K 

6 

1962  196' 

1 ,008 

73.2 

1901  196' 

1 .lol 

79.9 

8 

I960  196' 

1,137 

82.5 

9 

1959  196' 

1,129 

82.0 

10 

: 8 

1,258 

sy.9 

19 

1952  1970 

1,377 

100.0 

Table  1 

Dependable  Yield 
saline  River  at 

at  Sta  736.30.00, 
Benton,  Ark. 

Consecutive  Y 

•ars  of  Inclusive 

Ldwe-t 
Mean  1 low 

Percent  f 
1951-1969 

!<**■••  t Mean 

Mow  Years 

c.f.s. 

Mean 

1 

iyo3- 1963 

280 

38.1 

2 

1954  1955 

442 

60.2 

3 

1963-1965 

468 

63.6 

4 

1965  1966 

508 

69.2 

5 

1963  196' 

519 

70.7 

6 

1962-196" 

563 

76.6 

7 

1961  - 1967 

585 

79.3 

8 

I960- 1967 

608 

82." 

9 

1959-196' 

619 

84.2 

10 

1959- 1968 

663 

90.2 

19 

1951-1969 

735 

100.0 

Table  173  - 

Dependable  Yield  at 

Sta  '5635.00,  rvi line 

Table  174 

Dependable  Yield  at  Sta  '3641. So,  Bayou 

Kiver 

near  Rye,  Ark. 

Bartholoniew  near 

NV lichee.  Ark. 

Lowest 

TerceTit  oT 

TiSi-Vi 

Tet\fiit  >T 

Consecutive  Years  of 

Inclusive 

Mean  1 low 

1938-1969 

i onseeut ive 

Years  of  Inclusive 

Mean  How 

1957-1969 

Ixjwcs  t Me.ui 

How 

Years 

c.f.s. 

Meat 

Lowest  Mean  How  Years 

w.f. s. 

Mean 

1 

194U-1940 

758 

29.7 

l 

1963-1963 

195 

30.8 

19S4- 1955 

1 ,096 

42.9 

2 

1963  1964 

314 

45*.' 

3 

1954  1950 

1,291 

50.6 

3 

1963  1 965 

387 

61.3 

4 

1963  1966 

1,471 

57.6 

4 

1963-1966 

397 

62.  * 

5 

1963- 1967 

1,495 

58.6 

5 

15*63-1967 

377 

59. ' 

6 

1962-1 >67 

i,74: 

68.2 

6 

1962-196? 

443 

70.1 

7 

1961  i >67 

l , 849 

'2.4 

1963  1969 

4'1 

74.5 

8 

1969-1967 

1 ,932 

75.7 

8 

1960-196? 

494 

'8.1 

9 

1959- 1967 

1,938 

75.9 

9 

1959-1967 

$04 

- 

ID 

1959-1968 

2,101 

82.3 

10 

1960-1969 

536 

84.8 

32 

1938- 1969 

2,553 

100. 0 

13 

1957-1969 

632 

100.0 

Table  1'5 

bepetldab  le  Yield  at  Sta  73o42. 

,00,  Bayou 

Table  176  - 

Dependable  Y leld  at 

Sta  73643. "0, 

ibenun-A- 

Bartholomew  near 

Jones,  l-«. 

Haul  Bayou  near  Bee  kroon,  La. 

Lowest 

PercenT  oT 

T.owe  ■ t 

■ t oF 

Consecutive  Years  of 

Inclusive 

Mean  1 low 

1958-1969 

onseeut ive 

Years  of  Inclusive 

Mean  I low 

1956-1969 

Lowest  Mean 

How 

Years 

. . t . . 

Mean 

Lowest  Mean  How  Years 

c.f.s. 

Ml  . 

1 

1963- 1963 

323 

27.5 

l 

1963  1963 

8.8 

1 

1966- 1967 

576 

49. 1 

2 

15*63  1 '964 

56 

22.5 

3 

1965  1967 

652 

55.6 

3 

1963  1965 

73 

29.5 

4 

1963-1966 

663 

5o.5 

4 

1963-1966 

90 

.36 . 4 

s 

1963- 1967 

622 

53.0 

5 

196.3- 196' 

96 

38.8 

1963-1968 

768 

65.5 

6 

1962  196' 

137 

55.4 

7 

1963- 1969 

843 

71.9 

146 3 1969 

157 

63.4 

8 

196D  1967 

918 

78.3 

8 

1960-196' 

159 

64.3 

9 

1959  1 >6  ' 

971 

82.8 

9 

1959- 196' 

163 

65.5 

10 

J 966-1969 

1,014 

86.4 

10 

1959  1968 

182 

73.3 

12 

1958- 1969 

1 , l"3 

100.0 

14 

1956  1 969 

248 

100.  o 

fable  17'  Dependable  Yield  at  Sta  73o47.00,  Bayou 
De  I 'Out re  near  La run,  La. 


table  Y ieid  it  Sta  . . . 

b'Arbonne  near  Uubach,  La. 


Iablc-  17: 

1 

1 *epejiiLib  1 e Yield  at  st. 
bayou  D'Arbonne  near 

i ... 

He  mice.  La 

Middle  Fork 

1 "hsecut  tve 

Years  ot  Inclusive 

ToweVt 
Mean  Flow 

Percent- "•  >T 
1941-1957 

Ia'WC  t 

Mea  low  feat 

c.l.s. 

Mean 

1 

1 >43  1943 

68 

30.3 

2 

1954- 1955 

94 

42.1 

3 

1954 -1956 

99 

14.5 

4 

1 154-1957 

127 

56.9 

s 

1953-1957 

153 

' 8.5 

0 

1951-1956 

164 

' i. ; 

7 

1951-1957 

171 

76.2 

8 

1949- 1956 

190 

8 >.  1 

9 

1948  1956 

190 

84." 

ID 

1948- 1957 

192 

2 7 

1942-1957 

224 

2 . 

fable  1 8< • Dependable  Y ield  at  sta  73658. <'n,  Comic  Jviyou 

near  lliree  i reeks,  Ark. 


umsecut  ive  Yearn  oi 

Inc lusivi 

1 owc>r 
Mean  1 1 ov, 

Percent  c 
1957-1908 

l.iH%e>t  Mean  1 lou 

Y ea  r> 

c.f.s. 

Mean 

1 

196 ' 1 M 

51 

19.6 

2 

1963  I H '■ 

56 

55.4 

3 

1963  196 

“4 

47.5 

4 

1964  . 

85 

52.  5 

5 

19( 

4 

17.1 

6 

19o5  -l:*».s 

88 

So.O 

■ 1 . 

124 

'8.8 

8 

: ■ 

122 

"*.8 

9 

1959  1 ■ 

120 

'6.4 

10 

195  i • - 

124 

'S.8 

22 

295  . ■ ■ 

158 

1 IQ. 

lable  181  Dependable  Yield  at 
Crock  near  Three 

sta  730 59. DU 
Creeks,  Ark. 

, Hiree 

Table  18. 

! Dependable  Yield  at 
Comic  Bayou  near 

Sta  "3002. 00, 
Lillie,  La. 

, Little 

Lowest 

Percent  >T 

I uwest 

Percent  of 

Consecutive  Years  of 

Inclusive 

Stall  1 low 

1957-1909 

i onsecut i ve 

Years  of  Inclusive 

Mean  Flow 

195b- 1908 

Lowest  Me.ui  1 low 

Years 

C.f.S. 

Mean 

M • Mj 

at  How  Years 

C.f.S. 

Mean 

1 

h>tr-19t>7 

12 

23.  U 

1 

1967- 19o 7 

52 

31.5 

2 

i )0b  L967 

2l) 

58.3 

2 

1906-1907 

00 

40. 3 

3 

1 A.  .3 -1907 

22 

43.4 

3 

1905  1907 

70 

42.4 

4 

1904- 1907 

23 

45.  U 

4 

1904-1907 

73 

44.3 

5 

1903- 1907 

22 

42.1 

5 

1903  1907 

69 

41.8 

6 

1903- 1908 

3U 

57.4 

0 

1903- 1908 

91 

55. b 

7 

1903- 1909 

55 

08.1 

7 

1902-1968 

110 

70.8 

8 

1900-1907 

38 

"4.4 

8 

1960-1907 

122 

"4.4 

9 

1959-1967 

38 

74.  U 

9 

1959-1907 

129 

78.0 

iu 

1959-1908 

41 

80.  0 

10 

1959- 1908 

137 

83.2 

13 

1957-1969 

52 

100. 0 

13 

1950- 1908 

104 

100.0 

lable  183  Dependable*  Yield  at  Sta  73O7O.U0,  Ouachita 
River  at  Monroe,  La. 


lable  184  ltcpond.il' le  Yield  at  Sta  "3705.00,  Castor 
Creek  near  Grayson,  La. 


Consecutive  Years  of 

Inclusive 

Mean  1 low 

1951-1909 

Consecutive  Years  of 

Inclusive 

Mean  flow 

1941-1908 

Lowest  Mean  flow 

Years 

C.f.S. 

Mean 

nu  • Mi  u low 

Years 

C.f.S. 

Mean 

l 

1903- 1903 

S,822 

37.2 

l 

. 1 

23 

9.2 

2 

1903  - 1 904 

7,595 

48.0 

2 

; 

59 

23.7 

3 

1903- 1905 

8,072 

55.5 

3 

1903  1905 

93 

37.3 

4 

. K l »6< 

9,333 

59.7 

4 

1903  1900 

138 

55.5 

5 

• ■ 1 16  ' 

9,156 

58.0 

5 

. 

125 

50.4 

0 

1902-1967 

11,548 

"2.0 

0 

. - 

153 

01.5 

1903- 1909 

12,451 

79.0 

7 

1959-1905 

1 “4 

70.2 

8 

1901'- 1907 

12,092 

81.2 

8 

1900-1907 

182 

75.4 

9 

1959- 1907 

12,954 

82.8 

9 

1 >!  l >6 

174 

70.1 

10 

1 '59- 1908 

14,058 

89 . 8 

10 

1959- 1908 

180 

74.8 

19 

1 ) ■!  19ft  * 

15,037 

100.  LI 

28 

1941-1908 

249 

100.  U 

iable  185  Dependable  Yield  at  5ta  73710. DO, 
ilarrett  i reek  at  Jonesboro,  La. 


Iable  1 Ho  • Dependable  Yield  at  Ma  7372e.  ■'< demon.. 
River  near  Winntield,  La. 


Lowest 

T'erccnt  of 

consecutive  Years  of 

Inclusive 

Mean  1 low 

1953-1969 

Lowest  Mr.in 

) low 

Years 

c.f.s. 

Mean 

1 

l -c  ' 196 ' 

0 

0.0 

1966  1967 

0 

22.1 

3 

1965  1967 

0 

29.4 

l 

1964  1967 

0 

33.1 

5 

1963- 1967 

0 

26.5 

6 

1963- 1968 

0 

3o.  8 

7 

1963- 1969 

0 

37.8 

8 

1962- 1969 

1 

49.7 

9 

1961  1969 

1 

54.0 

10 

19601969 

1 

53.0 

17 

1953- 1909 

2 

100. 0 

Iable  187 

Dependable  Yield  at 

sta  73722.00 

, Little 

River 

near  Rochelle,  La. 

Lowest  Percent  oi 

Consecutive  Y 

ears  of 

1 nc  l us  i ve 

Mean  Tlow 

1938-1968 

1 low 

Years 

c.f.s. 

Mean 

1 

1963  1963 

262 

14.3 

I 90 3 1964 

S75 

31.4 

3 

1963  1965 

756 

41.3 

4 

1963- I960 

1 ,u4' 

57.2 

1 963  1 96 7 

989 

34.0 

6 

196.5- 1968 

1 , 260 

68 . 8 

1962  1968 

1,464 

79.9 

a 

I960-  li/O' 

1,45' 

79.5 

9 

1959- 1967 

1,453 

79.3 

10 

1959-1968 

1,569 

8 >. 

u 

1958  1968 

1,832 

100.0 

Consecutive  Years  of 

Inclusive 

Mean  Mow 

1940-1968 

1 .owe s t Mean  Tlow 

Years 

c.f.s. 

Mean 

1 

1963-1963 

63 

8.8 

1963-1964 

140 

19.6 

3 

1963-1965 

164 

23.0 

4 

1963-1966 

268 

37.5 

5 

1963- 1967 

249 

34.8 

6 

1963-1968 

356 

49.9 

7 

1961-1967 

433 

60.6 

8 

1960-1967 

433 

60.6 

9 

1959-1967 

451 

63.1 

10 

1959-1968 

496 

69.3 

29 

1940-1968 

715 

100. 0 

Table  188  Dependable  Yield  at  sta  73725.00,  Bayou 
Tunny  Louis  near  lrout.  La. 


i .onset/ ut  ive  Years  of 
lowest  Mean  I low  _ 


I .owes  t 
Mean  How 

.1.-. 


Percent  of 
1940-1068 
Mean 


1963  1963 
1963-1964 
1954-1956 
1954-1957 
1963-196' 
1963- 1968 
1954-1960 
1959-1966 
1959-1967 
1954-1963 
1940-1968 


I 


r" 


Table  189  - Dependable  Yield  at  Sta  73730.00,  Big 
Creek  at  Pollock,  La. 


Lowest 

Percent  of 

Consecutive  Years  of 

Inclusive 

Mean  Plow 

1943-1968 

Lowest  Mean  Plow 

Years 

1,000  c.f.s. 

Mean 

1 

1956-1956 

25 

37.0 

2 

1963-1964 

27 

44.2 

5 

1954-1956 

31 

49.9 

4 

1954-1957 

34 

54.7 

5 

19o3- 1967 

41 

60.6 

0 

1963- 1908 

44 

71.1 

7 

1954-1960 

44 

71.0 

8 

1960-1967 

49 

79.6 

9 

1959-1967 

48 

77.9 

10 

1955-1964 

47 

77.1 

2b 

1943-1968 

62 

100.0 

Table  190  - Dependable  Yield  at  Sta  75555.00,  Red 
River  at  Alexandria,  La. 


Consecutive  Years  of 
Lowest  Mean  Plow 

Inclusive 

Years 

Lowest 
Mean  Plow 

C • 1 . S . 

Percent  of 
1929-1970 
Mean 

1 

1956-1956 

11,050 

30.6 

2 

1965- 1964 

12,580 

54.8 

5 

1965- 1965 

14,646 

40.6 

4 

1965-1966 

16,492 

45.7 

5 

1965-1967 

16,920 

46.9 

6 

1962-1967 

19,845 

55.0 

7 

1961-1967 

21,994 

60.9 

8 

1960-1967 

22,596 

62.6 

9 

1959-1967 

22,165 

61.4 

10 

1959-1968 

24,371 

67.5 

42 

1929-1970 

31,020 

100.0 

385 
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CAMDEN,  ARKANSAS 


FaRKADELPHIA,  ARKANSAS 


GROUND  WATER 


Paleozoic,  Cretaceous,  Tertiary,  and  Quaternary  aquifers  contain 
fresh  water  in  WRPA  5 (figure  300).  The  Paleozoic  rocks  form  the  moun- 
tainous region  in  the  northern  one-sixth  of  the  area;  they  are  overlain 
to  the  south  by  south  and  southeasterly  dipping  Cretaceous  and  Tertiary 
beds.  Quaternary  alluvium  underlies  major  floodplains,  and  alluvial  and 
terrace  deposits  blanket  much  of  the  northeastern  part  of  the  area. 

Pumpage  from  the  Sparta  Sand  and  the  Quaternary  aquifer  accounts 
for  about  85  percent  of  the  ground  water  pumped  in  the  area  (about 
220  mgd) . Almost  all  of  the  remainder  comes  from  six  additional  aqui- 
fers, the  Paleozoic  rocks,  Tokio  Formation,  Nacatoch  Sand,  Wilcox  Group, 
Cockfield  Formation,  ;uid  Miocene  deposits.  Seven  more  aquifers  may  be 
considered  minor,  as  they  supply  only  about  2 mgd  of  ground  water  to  the 
area;  these  are  the  Lower  Cretaceous  aquifers,  Ozan  Formation,  Clayton 
Formation,  Carrizo  Sand,  Cane  River  Formation,  Cook  Mountain  Formation, 
and  Jackson  Group.  Of  these  minor  aquifers,  only  the  Carrizo  Sand  is  of 
sufficient  areal  extent  to  be  considered  a significant  potential  source 
of  supply. 


Paleozoic  Aquifers 

'Hie  northwestern  part  of  WRPA  5 lies  in  the  Ouachita  Mountains, 
which  are  composed  of  folded  and  uplifted  rocks  of  Paleozoic  age.  The 
rocks  are  dense  and  have  no  porosity  except  that  created  by  fracturing 
along  structural  features.  Ground  water  occurrence  is  erratic,  and  well 
yields  are  low  (generally  less  than  50  gpm) . Specific  capacities  are 
very'  low,  and  large  drawdowns  are  required  to  produce  small  yields. 

Ground  water  in  the  Paleozoic  aquifers  varies  chemically  due  to 
lithologic  differences  in  the  water  bearing  rocks.  It  is  generally  of 
a mixed  calcium  and  sodium  bicarbonate  type  and  is  commonly  hard  and 
high  in  iron  content. 

Pumpage  from  Paleozoic  aquifers  is  about  5 mgd,  mostly  from  numer- 
ous small -capacity  rural  domestic  and  stock  wells.  Paleozoic  aquifers 
are  not  considered  a potential  source  for  large  development . 


Cretaceous  Aqu i fers 


Tokio  Format  ion 

The  Tokio  Formation  crops  out  in  a small  area  in  southwestern  Ar- 
kansas. It  dips  southeastward  and  contains  fresh  water  in  an  area  of 
about  1,250  square  miles.  Flowing  wells  of  low  yield,  generally  less 
than  20  g[>m,  may  lie  obtained  in  low  lying  areas. 


LOWER  MISSISSIPPI  REGION 
COMPREHENSIVE  STUDY 

GEOLOGIC  SOURCES  OF  GROUND  WATER 

WRPAS 


Because  of  the  j x>or  sorting  of  sands  in  the  Tokio,  permeabilities 
are  low.  Coefficients  of  transmissibility  range  from  1,300  to  4,500  gjxl 
per  foot,  and  well  yields  of  about  300  gpm  are  possible.  However,  al- 
most all  wells  tapping  the  aquifer  are  small-capacity  rural  supplies. 

Water  from  the  Tokio  Formation  is  a soft,  sodium  bicarbonate  type 
and,  with  local  exceptions,  is  generally  low  in  iron  content.  The 
dissolved-solids  content  of  the  water  is  low  in  the  outcrop  area  and 
gradually  increases  downdip. 

The  Tokio  Formation  is  neither  a widely  nor  a heavily  used  aquifer. 
About  1 mgd  is  being  withdrawn,  but  several  times  this  amount  is 
available. 

Nacatoch  Smid 

The  Nacatoch  Sand  crops  out  in  a limited  area  in  southwestern  Ar- 
kansas and  dips  southeastward.  It  contains  fresh  water  as  far  as  about 
15  miles  downdip  from  the  outcrop.  Flowing  we  1 1 s are  still  obtainable 
in  a few  areas,  hut  this  condition  will  not  last.  The  gradual  lowering 
of  head,  largely  caused  by  unrestricted  flow  of  many  wells,  is  eliminat- 
ing areas  of  natural  flow. 

Sand  in  the  Nacatoch  is  fine  grained.  Permeabilities  are  corre- 
spondingly low,  as  are  coefficients  of  transmissibility,  which  range 
from  1,400  to  3,600  gpd  per  foot.  Maximum  well  yields  are  about  300  gpm. 

Water  in  the  Nacatoch  Sand  is  a soft,  sodium  bicarbonate  type  and 
is  low  in  dissolved-solids  content  in  the  outcrop  area.  Downdip,  the 
dissolved-solids  content  increases,  and  the  water  changes  to  a sodium 
chloride  type.  Iron  content  is  low. 

Withdrawals  are  about  1 mgd.  Most  is  for  rural  use,  but  a few 
municipal  and  industrial  supplies  tap  the  Nacatoch. 


Tert iary  Aqu i fers 


Wilcox  Group 

The  Wilcox  Group  crops  out  in  southwestern  Arkansas  and  is  composed 
of  interbedded  sand,  silt,  and  clay.  The  individual  sand  beds  are 
neither  thick  nor  extensive,  but  in  the  aggregate  they  constitute  a sig- 
nificant source  for  small  to  moderate  supplies.  Where  it  contains  fresh 
water,  the  Wilcox  is  200  to  300  feet  thick;  sand  teds  comprise  20  to 
60  percent  of  the  total  thickness. 

In  addition  to  being  very  discontinuous,  the  sands  are  very  fine 
grained.  Therefore,  transmissibil it ies  vary  considerably  but  are  gener- 
ally low,  probably  in  tiie  5,000  to  20,000  gjxl  |X'r  loot  range.  Well 
yields  are  generally  less  than  200  gpm,  and  most  wells  yield  only  a lew 


gallons  per  minute.  'Hie  aquifer  is  used  almost  exclusively  for  rural 
domestic  and  stock  supplies.  Yields  as  high  as  500  gpm  could  be  pro- 
duced locally  where  sand  thickness  and  available  drawdown  are  sufficient. 

In  the  outcrop  area,  water  in  the  Wilcox  Group  is  low  in  dissolved- 
solids  content  and  is  a soft,  sodium  bicarbonate  type.  However,  the 
dissolved-solids  content  increases  downdip,  and  the  water  changes  to  a 
sodium  chloride  type.  Water  quality  is  highly  variable,  and  large  dif- 
ferences in  dissolved-solids  content  are  common.  This  is  likewise  true 
of  the  most  troublesome  characteristic  of  Wilcox  water,  variable  iron 
content,  which  can  range  from  zero  to  an  objectionable  amount  within  a 
locale. 

Many  times  the  present  withdrawals  of  2.5  mgd  from  the  Wilcox  are 
obtainable.  However,  the  expense  of  exploring  for  large  supplies  would 
be  quite  high  a compared  to  that  incurred  in  developing  most  aquifers 
because  of  the  erratic  and  unpredictable  occurrence  of  Wilcox  sands. 

Also,  a large  supply  would  require  wide  spacing  of  relatively  low-yield 
wells. 

Carrizo  Sand 

The  Carrizo  Sand  is  the  basal  unit  of  the  Claiborne  Group  and 
overlies  the  Wilcox  Group  in  Arkansas  [48].  it  crops  out  in  south- 
western Arkansas  and  contains  fresh  water  in  an  area  of  about  2,500 
square  miles  in  WRPA  5.  In  the  extreme  northeastern  part  of  t he  area, 
it  contains  fresh  water  to  depths  of  about  2,000  feet.  The  maximum 
thickness  is  more  than  300  feet,  but  it  is  less  than  200  feet  thick  in 
most  of  the  area. 

Little  is  known  about  the  aquifer  characteristics  of  the  Carrizo 
Sand  in  Arkansas,  as  it  is  sparsely  developed.  The  only  known  trans- 
missibility  value,  4,100  gpd  per  foot,  is  from  a pumping  test  of  a well 
in  Hot  Springs  County  where  the  sand  is  very  thin.  Transmissibilities 
should  be  in  the  100,000  to  200,000  range  where  the  aquifer  is  100  to 
200  feet  thick.  Well  yields  of  1,000  gpm  or  more  should  lie  obtainable. 

Water  in  the  Carrizo  Sand  is  a soft,  sodium  bicarbonate  type.  It 
is  generally  low  in  iron  content.  The  dissolved-solids  content  under- 
goes a very  gradual  increase  downdip,  as  the  water  changes  to  a sodium 
chloride  type. 

The  Carrizo  Sand  is  virtually  undeveloped  (0.16  mgd  withdrawals)  in 
WRPA  5 because  shallower  aquifers  have  been  utilized,  leaving  the 
Carrizo  essentially  unused.  Because  of  this,  water  levels  in  the 
Carrizo  are  still  high.  The  aquifer  will  be  an  extremely  valuable 
source  of  water  in  the  future. 

Sparta  S;md 

The  Sparta  Sand  is  the  most  heavily  used  aquifer  in  WRPA  5,  and  it 
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is  the  most  extensive.  It  is  about  400  to  900  feet  thick  and  contains 
fresh  water  to  depths  of  more  than  1,400  feet.  The  Sparta  is  composed 
of  thin  to  massive  sand  beds  with  varying  degrees  of  hydraulic  inter- 
connection. Although  it  is  considered  to  function  as  a single  hydro- 
logic  unit,  fairly  large  head  differences  exist  locally  where  extensive 
clays  separate  sands  within  the  Sparta. 

The  total  thickness  of  sands  in  the  Sparta  varies  considerably  but 
may  average  about  50  percent  of  the  thickness  of  the  formation.  The  ex- 
tremes range  from  less  than  100  to  more  than  800  feet  of  fresh-water 
bearing  sand.  In  parts  of  southwestern  Arkansas  and  northwestern  Louis- 
iana, the  sands  are  especially  thin  and  discontinuous,  and  large  sup- 
plies are  difficult  to  develop.  In  other  areas  where  the  Sparta  con- 
tains massive  sands,  large  supplies  are  obtainable.  The  wide  range  of 
known  transmissibilities , 13,500  to  130,000  gpd  jier  foot,  may  be  repre- 
sentative of  the  range  for  individual  sands;  transmissibilities  likely 
exceed  250,000  gpd  per  foot  for  the  total  thickness  of  sands  [81].  Al- 
though the  aquifer  is  poor  locally,  well  yields  of  at  least  a few  hun- 
dred gallons  per  minute  are  obtainable  in  most  of  the  area  where  the 
Sparta  contains  fresh  water. 

Water  in  the  Sparta  Sand  is  generally  of  good  quality  and  is  only 
moderately  mineralized.  Fluoride  content  may  be  excessive  locally. 

Iron  may  be  present  in  quantities  sufficient  to  require  removal,  but 
generally  it  is  low.  Water  quality  in  the  Sparta  Sand  is  more  consis- 
tent in  a larger  area  than  it  is  for  any  other  major  artesian  aquifer 
in  WRPA  5. 

Pumpage  from  the  Sparta  is  about  105  mgd,  which  is  48  percent  of 
the  total  ground  water  used  in  WRPA  5.  Average  water  level  declines 
have  already  exceeded  100  feet,  and  pumping  lifts  are  considerable  in 
areas  of  large  withdrawals.  Although  the  aquifer  is  locally  overdevel- 
oped, additional  supplies  are  available  with  careful  regional  planning. 
Future  pumping  centers  can  still  produce  large  yields  if  they  are 
located  in  areas  least  affected  by  existing  cones  of  depression  and  are 
planned  to  minimize  the  danger  of  the  coalscenee  of  cones  of  depression. 

Cockfield  Formation 

The  Cockfield  Formation  contains  fresh  water  in  most  of  the  central 
part  of  WRPA  5 ;md  is  generally  about  100  to  200  feet  thick.  It  con- 
tains beds  of  fine-  to  medium- grained  lignitic  sand;  the  sand  teds  are 
mostly  in  the  lower  part  of  the  formation.  The  sands  are  discontinuous 
and  the  degree  of  interconnection  appears  low. 

known  transmissibilities  for  t he  Cockfield  range  from  29,000  to 
51,000  gpd  per  foot.  Well  yields  are  generally  low  (on  the  order  of  a 
few  tens  of  gallons  per  minute),  but  yields  of  a few  hundred  gallons  per 
minute  are  possible  locally,  lxcept  for  a few  small  public  supplies, 


39b 


almost  all  the  water  pumped  from  the  Cockfield  in  WRPA  5 is  for  rural 
domestic  and  stock  use. 

Except  where  influenced  by  water  from  overlying  aquifers,  water  in 
the  Cockfield  is  generally  a soft,  sodium  bicarbonate  type.  In  places, 
it  is  hard  or  high  in  sulfate  content  as  a result  of  water  movement  from 
the  Quaternary  aquifer  or  the  Jackson  Group,  respectively.  Iron  occur- 
rence is  irregular  and  may  be  sufficient  to  require  treatment. 
Dissolved-solids  content  and  color  increase  downdip. 

The  Cockfield  Formation  furnishes  about  3 mgd  in  the  area  and  is 
capable  of  furnishing  several  times  this  amount.  However,  the  aquifer 
is  generally  not  well  suited  to  support  large  supplies.  In  some  areas, 
moderate  supplies  are  possible  with  careful  planning. 

Miocene  Deposits 

Sands  of  Miocene  age  occur  and  contain  fresli  water  only  in  a small 
area  in  the  southern  part  of  WRPA  5 and  include  the  Carnahan  Bayou, 
Williamson  Creek,  and  Blounts  Creek  Members  of  the  Fleming  Formation. 

The  deposits,  mostly  covered  by  Quaternary  sediments,  contain  thick 
sandy  zones  interbedded  with  thinner  clays.  The  sands  thicken  rapidly 
downdip  to  the  south  but  contain  fresh  water  only  to  depths  of  a few 
hundred  feet  in  the  area. 

As  the  thickness  and  texture  of  the  sands  vary  considerably,  so 
do  the  water  bearing  characteristics.  The  coefficient  of  transmissi- 
bility  ranges  from  1,400  to  60,000  gpd  per  foot  in  tests  of  individual 
sands  in  Rapides  Parish,  La.,  just  south  of  WRPA  5.  Well  yields  of  sev- 
eral hundred  gallons  per  minute  are  obtainable  from  the  thicker  sands. 

The  water,  which  becomes  salty  with  depth,  is  soft  and  low  in  dis- 
solved solids  where  it  is  fresh.  A slight  hydrogen  sulfide  odor  may  be 
present,  but  iron  content  generally  is  not  a problem.  In  places,  the 
flouride  content  exceeds  recommended  limits. 

Less  than  3 mgd  is  withdrawn  from  Miocene  aquifers  in  WRPA  5;  al- 
most all  is  used  by  public  supplies.  Several  times  this  amount  is  avail- 
able, but  planning  of  large  developments  should  take  into  account  the 
proximity  of  under lying  and  downdip  salty  water. 


Quaternary  Aquifer 

The  Quaternary  aquifer  includes  all  Pleistocene  and  Holocene  ter- 
race and  alluvial  deposits  and  the  Mississippi  River  Valley  alluvial 
aquifer.  For  purposes  of  this  report,  they  are  considered  a single 
hydrologic  unit,  although  some  segments  act  as  separate  aquifers.  The 
Pleistocene  deposits  underlie  the  much  finer  grained  Holocene  alluvium 
in  floodplains.  The  two  are  hydraulically  continuous,  but  the  coarse 
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sand  and  gravel  of  the  Pleistocene  is  the  most  productive  part  of  the 
aquifer.  The  aquifer  contributes  to  the  base  flow  of  streams  it 
underlies. 

As  the  thickness  and  texture  of  the  deposits  vary  considerably,  the 
coefficient  of  transmissibil ity  varies  over  a wide  range  (about  40,000 
to  300,000  gpd  per  foot).  Where  the  aquifer  is  well  developed,  well 
yields  of  2,000  gpm  are  common;  yields  as  high  as  5,000  gpm  have  been 
obtained. 

Water  from  the  Quaternary  aquifer  is  generally  hard,  a calcium  bi- 
carbonate type,  and  high  in  iron  content.  However,  exceptions  occur  in 
some  areas  where  the  older  alluvial  or  terrace  deposits  are  exposed-- 
the  water  may  be  soft,  very  low  in  disolved-sol ids  content,  and 
corrosive. 

About  40  percent  of  the  ground  water  pumpage  in  WRPA  5 comes  from 
the  Quaternary  aquifer.  The  80  mgd  withdrawn  is  only  a fraction  of  the 
amount  available.  In  places  where  wells  can  be  located  near  a major 
stream  in  contact  with  the  aquifer,  the  amount  available  to  wells  be- 
comes quite  large  due  to  the  immediate  recharge  offered  by  the  stream. 


Effects  of  Ground  Water  Withdrawals 
and  Management  Considerations 

The  decline  in  the  potent iometric  surface  of  the  Sparta  Sand  shows 
the  effect  of  large-scale  withdrawals  and  possible  local  overdevelopment. 
The  postulated  conditions  upon  which  ground  water  availability  estimates 
were  made  for  this  study  have  already  been  exceeded. 

Large  cones  of  depression  in  the  potent iometric  surface  of  the 
Sparta  Sand  have  resulted  from  heavy  withdrawals  at  Pine  Bluff,  LI 
Dorado,  and  Magnolia,  Ark.,  and  Monroe , La.  The  cones  are  especially 
steep  and  deep  at  the  latter  three  localities  and  reflect  local  over- 
development. The  resulting  excessive  pumping  lifts,  continued  water 
level  declines,  and  poor  prospects  for  increasing  pumpage  suggest  that 
these  localities  should  be  considered  problem  areas. 

With  aquifers  such  as  the  Tokio  Formation,  Nacatoch  Sand,  Wilcox 
Group,  and  Miocene  deposits,  developmental  planning  must  take  into  ac- 
count the  proximity  of  salty  water.  Fresh  water  does  not  extend  many 
miles  downdip  in  these  aquifers,  and  there  is  a potential  for  inducing 
salt-water  encroachment. 
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INTRODUCTION 


WRPA  b is  an  area  of  northeastern  Louisiana  and  southeastern  Ar- 
kansas covering  about  5,520  square  miles,  or  5.4  percent  of  the  Lower 
Mississippi  Region.  About  112  square  miles  of  the  area  are  covered  with 
water,  and  the  remaining  5,408  square  miles  are  land  areas.  The  area 
lies  in  the  large,  alluvial  floodplain  of  the  Mississippi  River,  south 
of  the  Arkansas  River  and  between  the  Mississippi  River  on  the  east  and 
the  higher  ground  on  the  west.  It  is  protected  from  Arkansas  and  Mis- 
sissippi River  floods  by  a continuous  levee  beginning  on  the  south  bank 
of  the  Arkansas  River  near  Pine  Bluff,  Ark. , and  extending  down  the  west 
bank  of  the  Mississippi  River,  thus  forming  the  respective  northern  and 
eastern  boundaries  of  the  WRPA.  The  western  boundary  of  the  area  is 
formed  by  the  Bayou  Bartholomew  watershed  boundary  and  the  Ouachita  and 
Black  River  levees,  and  the  southern  boundary  is  the  Tensas-Cocodrie 
levee.  Figure  301  shows  the  WRPA  boundaries,  stream  patterns.  State 
lines,  major  cities,  and  other  pertinent  features  of  the  area. 

Streams  in  the  area  averaged  15.7  inches  of  runoff  per  year,  or 
about  6,400  c.f.s.,  during  the  past  20  years.  The  maximum  runoff  per 
year  for  the  area  was  about  3.8  times  the  average  annual,  and  the  mini- 
mum about  one-tenth  of  the  average  annual  runoff. 

The  two  principal  streams  in  the  area  are  the  Boeuf  River  and  the 
Tensas  River.  The  Boeuf  River  rises  in  southeastern  Arkansas  and  flows 
in  a southwesterly  direction  about  230  miles  to  its  confluence  with  the 
Ouachita  River  at  mile  81.0.  Its  total  drainage  area  is  about  2,970 
square  miles.  Its  source  is  Canal  19,  a realined  drainage  outlet  in 
southeastern  Arkansas  which  extends  74  miles  from  Lincoln  County,  Ark. , 
to  the  head  of  Boeuf  River  west  of  Macon  Lake.  A major  tributary  of 
Boeuf  River  is  the  Big-Colewa  Creek,  which  flows  along  the  western  edge 
of  Macon  Ridge  and  serves  as  the  principal  drainage  outlet  for  550  square 
miles  of  area  between  the  Boeuf  River  and  Bayou  Macon. 

Stream  gradients  within  the  Boeuf  River  Basin  vary  from  less  than 
0.25  foot  per  mile  near  the  mouth  to  about  1 foot  per  mile  in  the  upper 
reaches.  Average  stream  widths  are  about  250  to  300  feet  in  the  lower 
reaches  and  30  to  50  feet  in  the  upper  tributaries.  The  Boeuf  River 
Basin  ranges  from  about  25  miles  in  width  in  the  lower  reaches  and  nar- 
rows to  about  10  miles  in  width  upstream. 

The  Tensas  River  is  formed  in  northeastern  Louisiana  and  flows 
southerly  about  lb5  miles  to  its  confluence  with  the  Black  River  at 
Joncsville,  La.  The  total  drainage  area  of  the  river  is  about  2,51” 
square  miles.  About  993  square  miles,  or  40  percent  of  the  Tensas  Basin 
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drainage  area,  is  controlled  by  Bayou  Macon.  It  rises  in  southeastern 
Arkansas  and  flows  about  145  miles  along  the  eastern  edge  of  Macon  Ridge 
to  its  junction  with  the  Tensas  River  at  mile  42.6. 

Stream  gradients  in  the  Tensas  Basin  vary  from  about  0.2  foot  per 
mile  near  the  mouth  of  the  Tensas  to  about  0.7  foot  per  mile  in  the 
upper  reaches  of  the  river.  The  lower  60  miles  of  the  main  channel  is 
relatively  wide  and  deep  with  some  lake  sections.  Top  bank  widths  vary 
from  300  to  600  feet,  and  channel  depths  from  40  to  60  feet.  The  river 
channel  becomes  progressively  smaller  in  the  upper  reaches.  Average 
widths  of  the  Tensas  Basin  vary  from  20  to  10  miles  progressing  from 
the  mouth  to  the  upper  reaches,  respectively  [118]. 

The  topography  of  WRPA  6 consists  of  fairly  flat  land  with  low  nat- 
ural terraces  along  the  streambeds.  The  major  surface  relief  in  the 
area  occurs  along  Macon  Ridge,  an  area  of  rolling  land  about  10  miles  in 
width  which  extends  from  Franklin  Parish,  La.,  to  Chicot  County,  Ark. 

It  rises  from  10  to  40  feet  above  the  adjacent  areas  [126]. 

Except  in  the  Macon  Ridge  area,  relief  in  the  alluvial  area  ranges 
from  elevation  50  in  the  southernmost  part  to  elevation  95  in  the  upper 
areas.  Along  Macon  Ridge,  elevations  vary  from  75  to  150.  . The  basin 
slope  of  WRPA  6 ranges  from  about  0.3  to  1.5  feet  per  mile.  The  Boeuf 
and  Tensas  River  Basins  are  protected  from  headwater  floods  of  the 
Ouachita,  Arkansas,  and  Mississippi  Rivers  by  topography  and  levees,  but 
the  lower  parts  of  the  basins  arc  subject  to  overflow  from  the  Red- 
Ouachita  River  backwater.  Most  of  the  soils  in  the  area  are  recent  al- 
luvium consisting  of  alternate  strata  of  clays,  silts,  and  sands  more 
than  100  feet  in  depth  underlain  by  tertiary  deposits.  Soils  along 
Macon  Ridge  are  remnants  of  the  aggradation  plain  of  the  interglacial 
era  [117]. 


SURPACh  WATER 


Except  for  channel  improvements,  there  lias  been  relatively  little 
development  of  the  streams  in  KRPA  6.  The  major  portion  of  the  water 
produced  in  the  area  comes  from  rainfall  in  the  winter  and  spring  sea- 
sons. There  is  little  regulation  for  flood  control,  but  extensive  modi- 
fication has  helped  to  lower  flood  stages.  There  is  an  interconnecting 
system  of  bayous  and  drainage  ditches  throughout  the  area  which  produces 
an  interchange  of  flow  under  varying  conditions;  hence,  flood  flows  and 
drainage  areas  at  certain  stations  have  been  estimated  [160].  Irriga- 
tion is  important  in  the  area,  witli  small  to  large  diversions  occurring 
above  various  gaging  stations  throughout  the  KRPA.  There  is  little 
navigational  use  of  the  streams  in  KRPA  0. 


Quantity 

I 

The  average  annual  discharge  of  the  streams  in  KRPA  6 totals  about 
6,550  c.f.s.,  or  15.7  inches  of  runoff  per  year.  This  is  equivalent  to 
about  1.16  c.f.s.  per  square  mile,  which  is  cm  average  figure  compared 
with  that  for  the  rest  of  the  Lower  Mississippi  Region. 

Present  Utilization 

Withdrawals  from  surface  water  sources  in  KRPA  6 during  1970  were 
equivalent  to  less  than  4 percent  (217  c.f.s.)  of  the  average  annual 
flow  generated  within  the  area.  This  constituted  about  45  percent  of 
all  the  water  withdrawn  in  the  area,  with  the  remaining  56  percent 
(275  c.f.s.)  coming  from  ground  water  sources.  Major  withdrawals  of 
surface  water  were  for  purposes  of  fish  and  wildlife  enhancement 
(99  c.f.s.),  irrigation  (58  c.f.s.),  and  industry  (51  c.f.s.),  which 
comprised  46,  27,  and  24  percent,  respectively,  of  the  total  surface 
water  withdrawals. 

The  major  withdrawal  from  ground  water  sources  in  KRPA  6 during 
1970  was  for  irrigation  of  row  crops.  An  average  of  180  c.f.s.  was 
withdrawn  for  irrigation  from  ground  water,  which  comprised  about  76  per- 
cent of  the  total  water  withdrawn  for  this  purpose.  An  additional 
44  c.f.s.  was  withdrawn  from  ground  water  for  use  by  industries  in  the 
area. 

An  average  of  about  330  c.f.s.,  or  67  percent  of  the  total  surface 
and  ground  water  withdrawals  in  the  area,  was  consumed.  The  remaining 
flows  of  162  c.f.s.  were  released  and  returned  to  streamflow.  This  re- 
sulted in  a net  decrease  to  streamflow  in  the  area  of  about  55  c.f.s. 

The  major  consumptive  use  of  water  was  for  irrigation.  Approximately 
three- fourties  (180  c.f.s.)  of  the  water  withdrawn  for  this  purpose  was 
consumed,  with  the  remainder  returned  to  nearby  ditches  and  streams. 
Consumption  for  fish  and  wildlife  enhancement  averaged  about  104  c.f.s. 
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Use  of  water  for  power  production,  municipal  supply,  and  industry  is 
negligible  in  WRPA  fc>  because  the  majority  of  the  area  is  predominantly 
rural  and  no  large  municipalities  or  industries  exist.  Recreation  is 
popular  in  the  area,  and  most  streams  are  used  for  nonconsumptive  pur- 
poses such  as  fishing,  boating,  and  related  water  sports. 

Additional  information  on  the  withdrawals  of  ground  and  surface  wa- 
ter in  WRPA  b during  1970  is  given  in  table  15  of  the  Regional  Summary. 
This  table  also  presents  pertinent  data  on  the  consumption  of  water  for 
various  purposes  in  this  U'RPA  and  each  of  the  other  areas  in  the  Lower 
Mississippi  Region. 

St  recun  Management 

An  efficient  method  of  stream  management  in  the  area  serves  to  tx?n- 
efit  all  of  the  various  users  of  the  area's  water  resources.  Stream 
management  in  WRPA  6 consists  mainly  of  changes  in  stream  systems,  such 
as  diversions  for  irrigation,  the  development  of  levees,  construction  of 
dams  for  impounding  water,  and  changes  in  stream  channels.  Some  of 
these  changes  were  begun  before  records  of  streamflow  were  obtained  in 
the  area  and  others  have  been  made  so  gradually  that,  even  if  tire  effect 
could  Ire  isolated,  many  subsequent  years  of  record  would  be  required  to 
define  them. 

Impoundments.  There  is  only  one  reservoir  in  the  area  which  has  a 
total  capacity  of  5,000  acre-feet  or  more.  It  is  Turkey  Creek  Lake  in 
Franklin  Parish,  La.  Tire  primary  use  of  this  impoundment  is  for  recre- 
ational purposes.  The  total  storage  capacity  of  the  lake  is  about 
20,500  acre-feet,  and  its  surface  area  is  3,100  acres. 

Diversions . Tire  majority  of  the  diversions  of  water  from  streams 
in  WRPA  6 are  for  irrigation  of  row  crops  during  the  dry  seasons.  The 
gaging  stations  of  Boeuf  River  at  Girard,  La.,  and  Bayou  Macon  at  K i 1 - 
bourne  and  Delhi,  La.,  are  affected  by  large  diversions  for  irrigation. 
Tire  Tensas  River  at  Tendal,  La.,  Boeuf  River  near  the  Arkansas- Louisiana 
State  line,  and  Bayou  Lafourche  near  Crew  Lake,  La.,  arc  affected  by 
small  diversions  for  irrigation  [160]. 

Only  a small  amount  of  water  is  diverted  in  WRPA  6 for  municipal 
and  industrial  purposes.  I'islr  and  wildlife  purposes  also  require  the 
diversion  of  water  from  streams  of  WRPA  6. 

Chainre 1 mod i f icat ion . There  has  been  a considerable  amount  of  chan- 
nel modification  on  the  streams  in  WRPA  6 by  the  Corps  of  Lngineers  and 
the  Louisiana  Department  of  Public  Works.  The  improvements  have  gener- 
ally consisted  of  clearing,  snagging,  straightening,  and  enlarging  of 
approximately  550  miles  of  channel  on  the  Boeuf  River,  Bayou  Lafourche, 
Tensas  River,  Bayou  Macon,  Big  Creek,  and  Big  Colewa  Bayou. 

The  principal  part  of  the  work  took  place  on  the  Boeuf  and  Tensas 


Rivers  and  Bayou  Macon  during  the  period  1942-56.  The  Bayou  LaFourche 
cutoff  loop,  which  was  completed  in  1956  to  provide  a larger  outlet  into 
the  Boeuf  River,  was  a major  phase  of  this  project.  In  1963,  Canals  18, 
19,  43,  and  81  in  the  Boeuf  River  Basin  were  improved  by  enlargement 
and  by  clearing  and  snagging.  On  the  Tensas  River,  clearing  and  snag- 
ging of  the  lower  62  miles  was  completed  in  1971  [130] . 

Tliis  extensive  project  for  channel  work  to  improve  the  major  agri- 
cultural drainage  outlets  in  WRPA  6 lias  been  in  progress  since  1947.  Of 
the  997  miles  of  channel  improvements  authorized  to  date,  721  miles  have 
been  completed.  This  channel  work  has  reduced  the  frequency  and  dura- 
tion of  flooding  on  897,000  acres  of  rich  alluvial  lands,  much  of  which 
has  been  recently  cleared  and  placed  in  crop  production  [122]. 


Stream!' low 

In  this  study,  various  base  periods  of  flow  were  used  for  the  se- 
lected gaging  stations  due  to  the  availability  of  discharge  data  at  the 
sites.  Periods  of  record  for  certain  stations  were  modified  to  reflect 
changes  in  the  streamflow  characteristics,  occasioned  by  changes  in 
stream  management , diversions,  channel  improvement,  or  regulation  up- 
stream from  the  site.  For  all  of  the  selected  stations,  the  period  of 
record  provides  reasonably  good  discharge  data  for  statistical  analysis 
and  study. 

Measurement  f ac i 1 i t i es . Streamflow  data  at  seven  sites  in  WRPA  6 
were  selected  for  presentation  in  this  section.  The  streamflow  at  these 
sites  is  considered  to  be  representative  of  the  various  drainage  and  hy- 
drologic conditions  which  currently  exist  in  the  area.  Locations  of 
these  selected  sites  are  shown  in  figure  301,  which  is  a map  of  the  mean 
annual  runoff  in  inches  for  the  area,  and  these  sites  are  identified  by 
U.  S.  Geological  Survey  station  numbers.  Table  192  is  a summary  of  the 
streamflow  data  at  each  of  the  selected  sites  and  presents  such  data  as 


lot 

ile  192 

-■t  rr.u-,1  ] n« 

•u:  i . ■ > 

1 u SeJ.-.  fi  d Site-  . WRJ*  . 

UlJJC  i 

lutiin 

I 1 1 e.agi 

Area 

\nnuat  1 low 

Period  ic.f.s.i 

Moment 
How-,  u 

irv 

t'.-'.f  Stage 

lata 

t ream 

stat  mn 

M it  lot 
No. 

• ■ 

in.'-.  1 .) 

square 

of  ^Uk\ 

Record  1 ' 'din  rmri 

Mfhi  NC,x  I 
mum  mum 

Win  feet  -1 

■nr  iTigl.i  ■ ••  t 

-.1.1 
: iwe> 

Boeuf  KiVei 

17 

-t.it  c line 

US(!S 

7367? 

~ l . 1 1 

785 

- 

21 

0 90.8 

*4.0 

Botl.t  KlVet 

, 

73680 

49.12 

1,226 

1955-69  .’113  ,77 

, 

Hi  7U.9 

52.5 

Hij;  ( ojcw.i 

<>aK  Grove,  La. 

IJS(J4 

73685 

».<«> 

12 

1950-70  to  175 

12  2,050 

0 95.2 

l»ry 

Kiyou  I-d<mr 

ike. 

tlSGi 

73690 

• 

501 

. 

'• ! 1 

04 . 0 

58. 5 

l'cnsas  River 

I’endal,  !,i. 

IIS.IS 

73695 

309 

I95ti*t>9  524  ?u3 

76  4,010 

74. 0 

55.7 

Rayon  sfcicnri 

kilboumc,  la. 

73697 

. 

504 

1958-68  » 1,3 

1,1 

" 101.8 

75.2 

Bayou  Macon 

. 

• 

7370U 

■ 

782 

. 

.'8  9,050 

7<»,  1 

49. 5 

1/  rhi  s j>er 

ind  f o 

tod  of  record  appl u 
lata  ><■  . lined  mid. 

tu  am 
I'lullf 

u;il  I low 
ion>  . ».m» 

ami  not  ih 
Lit  [•'  that 

ce^-.ai  i 
w»i  uh 

. t>>  itiifK-ntai  ! 1 'w  ; 

ige  data  . bower i 

, the  rcwnent  an 

f lilWS 

404 


the  controlling  agency,  the  drainage  areas,  period  of  record,  gage 
datum,  maximum  and  minimum  stages  and  discharges,  and  other  pertinent 
data  for  the  station. 

Average  discharge  for  WRPA  fa.  A graphical  representation  of  the 
average  monthly  discharge  generated  within  WRPA  t>  is  shown  in  figure  302. 
This  figure  also  presents  the  maximum  monthly,  minimum  monthly,  and 
20  percent  and  80  percent  duration  flows  by  months  for  WRPA  6.  These 
monthly  flows  reflect  the  flows  from  Boeuf  River  and  Tensas  River  Basins 
at  the  mouths  of  these  respective  streams  and  represent  the  majority  of 
the  flow  from  the  entire  WRPA.  A map  of  isopleths  showing  the  mean  an- 
nual runoff  for  WRPA  fa  is  shown  in  figure  301. 

Average  discharge  for  selected  stations.  Tables  193-199  show  the 
observed  mean  discharges  by  months  for  each  of  the  selected  streamflow 
gaging  stations.  Also  shown  are  the  average  monthly  and  average  annual 
flows  for  the  period  of  record  for  each  station.  These  flows  reflect 
regulation  and  water  use  under  1973  levels  of  development. 

Peak  flow  frequency  curves  for  each  of  the  selected  sites  are  shown 
in  figures  303-309.  These  curves  are  a reflection  of  the  annual  peak 
discharges  at  the  station  and  were  computed  using  the  log  Pearson  Type 
III  procedure  [faj. 

Low  flow  frequency  curves  for  most  of  the  selected  sites  are  shown 
in  figures  310-314.  'Hie sc  curves  represent  the  lowest  average  flow  for 
periods  of  7,  30,  60,  and  90  consecutive  days.  Due  to  the  frequent  oc- 
currence of  zero  flows  and  the  short  period  of  record  available,  no  low 
flow  frequency  curves  were  computed  for  gaging  stations  on  the  Boeuf 
River  near  the  Arkansas-Louisiana  State  line  or  at  Bayou  Macon  near  Kil- 
boume,  La. 


figures  315-321  present  duration  curves  for  daily  flows  at  selected 
sites  in  WRPA  fa.  These  curves  show  the  percent  of  time  that  specified 
discharges  were  equaled  or  exceeded  at  the  sites  during  given  periods. 

The  curves  indicate  flow  characteristics  of  the  streams  throughout  the 
entire  range  of  discharges  without  regard  to  the  sequence  of  occurrences. 
The  maximum  daily  flows  are  listed  on  the  curves  because  of  the  lack  of 
space  required  to  extend  the  curves  to  the  zero  percent  exceedence  prob- 
ability point. 

The  slope  of  the  duration  curve  is  a quantitative  measure  of  the 
variability  of  the  streamflow,  and  a flat  slope  on  the  lower  end  depicts 
a well  sustained  flow,  or  a stream  with  a relatively  high  yield.  The 
overall  slope  of  the  curves  for  streams  having  large  low  flow  yields  is 
usually  flatter  than  those  for  streams  having  small  low  flow  yields, 
for  example,  the  duration  curves  for  the  Big  Colewa  near  Oak  Grove,  La., 
and  Bayou  Lafourche  near  Crew  Lake,  La.,  arc  much  steeper  than  the  re- 
mainder of  the  curves  in  the  area.  This  indicates  that  the  streams  have 
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Figure  302  Monthly  discharge  from  WRPA  6 
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small  low  flow  yields.  The  reason  for  this  is  that  the  streams  are  cut 
into  a shallow  layer  of  the  alluvium  where  little  ground  water  is 
available  [105] . 

Data  on  the  dependable  yield  characteristics  at  each  of  the  se- 
lected sites  are  shown  in  tables  200-205.  These  tables  show  the  lowest 
mean  flows  for  from  one  to  ten  consecutive  years  out  of  the  period  of 
record.  The  relationship  of  these  lowest  mean  flows  to  the  period  of 
record  mean  flow  is  also  shown. 

The  minimum  annual  flow  for  stations  in  WRPA  5 ranges  between  24 
and  45  percent  and  averages  30  percent  of  the  mean  annual  flow'.  During 
the  10  consecutive  years  of  lowest  mean  flow,  the  dependable  yield  aver- 
ages about  84  percent  of  the  mean  annual  flow  for  the  WRPA. 

flow  Velocities 

No  flow  velocities  for  streams  in  WRPA  5 were  available  for  publi- 
cation in  this  report  because  no  time  of  travel  studies  have  been  made 
in  the  area. 

River  Profile 

A profile  of  the  Boeuf  River  is  shown  in  figure  322.  This  profile 
was  constructed  from  topographic  maps  and  data  from  available  reports 
[117].  The  50  percent  duration  flow  line  was  plotted  from  data  at  vari- 
ous gaging  stations  along  the  river.  No  profiles  were  available  for 
the  other  streams  in  the  area. 


Quality 

The  quality  of  water  in  WRPA  5 is  generally  good.  The  chemical 
characteristics  of  water  in  the  Boeuf  and  Tensas  Rivers  are  representa- 
tive of  the  quality  of  surface  water  in  t he  subregion.  The  dissolvcd- 
solids  content  of  water  in  the  streams  sampled  ranged  from  33  to 
349  mg/1,  the  hardness  from  19  to  222  mg/1,  and  the  pll  from  5.1  to  7.5. 
The  dissolved  solids  in  streams  and  ground  water  are  derived  from  the 
rocks  and  soils  with  which  the  water  has  been  in  contact.  Differences 
in  the  chemical  composition  and  dissolvcd-sol ids  concentration  are  due 
to  the  variation  in  the  mineral  composition  of  rocks  and  in  the  solubil- 
ity of  the  minerals. 

The  principal  dissolved  constituents  in  the  Boeuf  and  Tensas  Rivers 
are  bicarbonate,  calcium,  magnesium,  and  sodium.  The  water  of  these 
streams  is  a calcium  magnesium  bicarbonate  type.  Results  of  analysis  of 
water  from  these  streams  are  presented  in  table  207. 
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Table  193  observed  Mean  Discharge  in  c.f.s.,  St  a "3677.00,  Boeuf 
River  near  Ark. -l~i.  State  l ine,  1958  1968 
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table  195  b served  Mean  Disdurge  in  t.i.s.,  M.i  "Sobb.oo,  Bin  Co lew a 

near  Oak  Grove,  La.,  1950  1970 
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laMe  198  Observed  Mean  Discharge  in  c.f.s.,  Sta  -3697.00,  Bayou 
Macon  near  Ktlboumc,  la.,  1958-1908 


Year 

- vt 

“ Sot 

Xw 

' ■ T?r> 



3 K 

- Tsr~ 



Tul 

-*r  - 

Annual 

1958 

294 

1 ,789 

1 ,47o 

L ,035 

740 

994 

1,079 

4,13- 

1,785 

909 

397 

1 ,414 

1,337 

1959 

1,232 

435 

562 

390 

1,184 

891 

03? 

253 

154 

195 

117 

153 

SOO 

I960 

143 

178 

243 

541 

831 

1 ,2 -8 

343 

23S 

235 

57 

113 

115 

351 

1961 

10 1 

126 

454 

747 

1,191 

2,015 

1 ,959 

536 

402 

486 

383 

190 

ns 

1962 

149 

$68 

1 ,950 

1 ,053 

1,283 

908 

-01 

383 

622 

108 

83 

12" 

'lb 

1963 

99 

105 

96 

88 

73 

225 

10O 

•4 

34 

360 

434 

82 

148 

I '64 

42 

24 

23" 

34  S 

94 

048 

l ,01  I 

1,031 

NO 

150 

118 

93 

325 

78 

88 

887 

488 

1,271 

673 

634 

109 

127 

81 

62 

106 

393 

I960 

• 

35 

278 

237 

1967 

75 

115 

255 

332 

149 

73 

Oil 

230 

150 

83 

75 

229 

1968 

67 

39 

205 

l ,844 

Oil 

1 ,022 

t.522 

2,308 

297 

124 

152 

529 

643 

Mean 

22  8 

341 

60  2 

738 

7bl 

880 

812 

873 

389 

241 

201 

289 

536 

410 


Table  199  Observed  Mean  Discharge  in  c.f.s.,  Sta  73700. OU,  Bayou 
Macon  near  Delhi,  La.,  1930-1969 


Year 

Oct 

Nov 

ttec 

.fan 

TeE 

Mar 

Apr 

May 

.lun 

.lul 

Au£ 

Sep 

Annual 

1930 

145 

140 

152 

400 

o39 

208 

371 

S67 

102 

242 

209 

103 

278 

1937 

'4 

70 

3oo 

2,310 

2,134 

1,815 

94o 

3b5 

180 

150 

130 

110 

721 

1938 

297 

035 

833 

1 ,824 

1,053 

1,552 

3,505 

850 

345 

229 

258 

155 

995 

1939 

102 

70 

83 

1,172 

2,908 

2,332 

2,456 

810 

900 

521 

267 

112 

978 

1940 

87 

87 

187 

213 

1,349 

1 ,095 

1,928 

1,058 

423 

2,360 

'84 

237 

807 

1941 

150 

713 

1 ,019 

1,203 

1 ,208 

1 ,509 

1,109 

713 

232 

312 

232 

128 

771 

i.*4: 

119 

b32 

3o5 

357 

3bS 

1,431 

2 ,'b4 

i,S02 

bS7 

293 

155 

94 

732 

1943 

70 

80 

199 

499 

545 

1,189 

1 ,54b 

385 

217 

140 

93 

83 

420 

1944 

4 

73 

09 

43u 

1,145 

2,380 

3,535 

3,189 

1,284 

309 

191 

193 

1,078 

1945 

122 

94 

238 

3,220 

2,201 

3,73' 

3,110 

1,730 

1 .075 

520 

503 

229 

1,403 

1940 

35o 

430 

911 

3,765 

4,303 

2,74' 

1,720 

1,373 

1 ,420 

098 

320 

176 

1,519 

194' 

133 

191 

2b8 

2,701 

1,512 

1 ,800 

3,239 

1,311 

1,070 

754 

322 
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1,121 
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145 

407 

1 ,0oo 
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3,291 

3,414 

2.304 

1 ,074 
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224 

459 
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1,172 

1949 

119 

1,584 
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3,088 
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1 ,701 

2,072 

1,520 
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507 
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1,390 
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397 

800 

827 

- ,842 
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5,107 

2 ,34b 

1,800 

1,285 
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1 ,059 
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397 

890 

3,137 

2,821 

1 ,982 

1,675 
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1 ,154 

1,252 

2,291 

1,919 
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1954 
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112 
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101 
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1,321 
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1 ,045 
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2,217 

514 
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409 
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1 ,481 

1,414 
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516 

330 

105 

75 

247 

172 

577 

1901 

150 

250 

04b 

1 ,2bO 

1 ,0" 

3,383 

2,898 
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54  S 
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9S 

414 
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2,445 
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810 
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535 
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DISCHARGE  in  cubic  feet  per  second 


table  -00  Dependable  Yield  at  Sta  73077.00,  Boeuf 
River  near  Ark. -La.  State  Line 


Lowest 

Percent  of 

consecutive  Years  ot  Inclusive 

Mean  Flow 

1958-1968 

lowest  Mean 

Flow  Years 

c.f.s. 

Mean 

1 

1963-1903 

260 

27.1 

2 

1963-1904 

428 

44.7 

3 

1963- 1965 

523 

54.6 

4 

1963- 1966 

523 

54 . 6 

5 

1963  1967 

492 

51.4 

0 

1903-1968 

596 

o2. 2 

1962  1968 

692 

72.2 

s 

1 960  - 1 96 7 

730 

7o.2 

9 

1959-1967 

733 

7b.  5 

10 

1959-1968 

771 

80.4 

11 

1958-1968 

958 

100.0 

Table  202 

Dependable  Yield 

at  sta  "3685, 

.00,  Hi* 

i.olewa  near  Oak 

Grove,  La. 

Gonsec ut l ve  Years  of 
Lowest  Mean  Flow 

Inc lusivc 
Years 

Lowest 
Nfccui  Flow 
c.f.s. 

Percent  of 
. 

Mean 

1 

1959-1959 

15 

29.9 

2 

1959-1960 

24 

48.8 

3 

1954- 1956 

38 

76.3 

4 

1954  1957 

41 

82.1 

5 

1952-1956 

43 

8o.O 

6 

1951  1956 

44 

87.9 

7 

1951-1957 

45 

89.6 

8 

1950-195 

4o 

92.8 

9 

1952-1960 

48 

97.3 

10 

1951-1960 

48 

97.4 

11 

1950-1960 

so 

100.0 

Table  201  - Dependable  Yield  at  Sta  7Sb80.00,  Boeuf 
River  near  Girard,  La. 


Consecutive  Years  of 
Low.- st  M*an  Flow 

Inclusive 

Years 

Lowst 
Mean  Flow 
c.f.s. 

Percent  of 
1955-1969 
Mean 

1 

1963-1963 

90 

45.3 

2 

1966-1967 

113 

56.8 

3 

19651967 

129 

65.0 

4 

1963-1966 

131 

06.  J 

5 

1963-1967 

123 

02. 1 

6 

1963- 1968 

137 

69.2 

7 

1963- 19b9 

137 

69.0 

8 

1962-1969 

149 

75.3 

9 

1959-1967 

161 

81.1 

10 

1960-1969 

161 

81.3 

15 

1955-1969 

198 

100.0 

Table  203  - Dependable  Yield  at  Sta  73090.00,  Bayou 

Lafourche  near  Crew  Lake,  La.,  1955  1909 


Consecutive  Years  of 
Lowest  Mean  Flow 

Inclusive 

Years 

Ixjwest 
Mean  Flow 
c.f.s. 

Percent  of 
1955- 1 to  ■ 

Mean 

1 

1963- 19b3 

414 

25.4 

2 

1963  1964 

748 

45.9 

3 

1963  1965 

955 

58.  b 

4 

1963  1966 

1,014 

62.2 

5 

1963-1967 

963 

59.1 

6 

1962-1967 

1,168 

71.7 

7 

1963  1969 

1,257 

77.1 

8 

1960  1967 

. ,298 

79.6 

9 

1959-1967 

i.284 

78.8 

10 

1959-1968 

1,378 

84.6 

IS 

1955-1969 

1,630 

100.0 
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Table  205  - Dependable  Yield  at  Sta  73697.00,  Bayou 
Macon  near  Kilboume,  La. 


Table  204  - 

Dependable  Yield 
Tensas  kiver  at 

at  Sta  73695 
: Tenda 1 , La . 

.00, 

T.  owe  st 

Percent  of 

Consecutive  Years 

of  Inclusive 

Mean  Row 

1937-1969 

Lowest  Mean  1 low  Years 

c.f.s. 

Mean 

1 

1963-1963 

76 

23.9 

2 

1954  1955 

120 

57.8 

3 

1954- 1956 

163 

51.3 

4 

1952-1955 

168 

53.0 

5 

1952- 1956 

184 

58.1 

6 

1952-1957 

202 

63.6 

7 

1951-1957 

227 

71.7 

8 

1900-1967 

238 

74.9 

9 

1959-1967 

231 

73.0 

10 

1952-1961 

255 

80.5 

33 

1937-1969 

317 

100.0 

I .owe  st 

Percent  of 

Consecut ive  Years  of 

Inclusive 

Mean  Flow 

1958-1968 

lowest  Mean  Flow 

Years 

c.f.s. 

Mean 

1 

1963-1963 

148 

28.9 

2 

1963- 1964 

236 

46.1 

3 

1963- 1965 

288 

56.3 

4 

1963-1966 

286 

55.8 

5 

1963-1967 

274 

53.6 

6 

1963-1968 

336 

65.5 

7 

1962-1968 

390 

76.1 

8 

1960-1967 

394 

76.9 

9 

1959-1967 

406 

79.2 

10 

1959-1968 

429 

83.8 

11 

1958-1968 

512 

100.0 

Table  206  - Dependable  Yield  at  Sta  73700.00,  Bayou 
Macon  near  Delhi,  La. 


Consecutive  Years  of 
Lowest  Mean  1 low 

Inclusive 

Years 

Lowest 
Mean  Flow 
c.f.s. 

Percent  of 
1936-1969 
Mean 

1 

1936- 1936 

278 

30.5 

2 

1963- 1964 

452 

49.6 

3 

1963- 1965 

567 

62.2 

4 

1963- 1966 

577 

63.3 

5 

1963-1967 

535 

58.8 

6 

1962  1967 

616 

67.7 

7 

1963-1969 

671 

73.6 

8 

I960- 1967 

667 

73.2 

9 

1959-1967 

684 

75.1 

10 

1959-1968 

729 

80.0 

34 

1936-1969 

911 

100.0 

GROUND  WATIiR 


l\vo  Tertiary  aquifers  and  the  Mississippi  River  Valley  alluvial 
aquifer  constitute  the  major  sources  of  fresh  ground  water  in  WRPA  6 
(figure  323).  The  Quaternary  alluvial  and  terrace  deposits  blanket  the 
entire  area,  and  the  underlying  Tertiary  beds  dip  generally 
southeastward. 

About  280  mgd  of  ground  water  is  pumped  in  the  area.  Of  this 
;imount , about  95  percent  is  from  the  Mississippi  River  Valley  alluvial 
aquifer.  The  remainder  comes  from  the  Sparta  Sand  and  the  Cockfield 
formation.  Miocene  deposits  contain  fresh  water  in  tiie  southernmost 
part  of  the  area,  but  they  are  not  utilized. 


Tertiary  Aquifers 


Sparta  Sand 

The  Sparta  Sand  under 1 ies  all  of  WRPA  6,  but  it  contains  saline 
water  in  most  of  the  area.  It  contains  fresh  water  in  one  area  in  Arkan- 
sas and  two  areas  in  Louisiana  (one  of  which  is  quite  small).  The 
Sparta,  composed  of  interbedded  sands  and  clays,  is  generally  considered 
to  function  as  a hydrologic  unit.  The  entire  unit  is  O00  to  1,000  feet 
thick,  20  to  80  percent  of  which  may  be  composed  of  water-bearing  sands. 

The  sands  are  fine  to  medium  grained  and  are  generally  thicker  in 
the  lower  part  of  the  formation.  Transmissibility  values  obtained  from 
pumping  tests  of  individual  sands  range  from  20,000  to  24,000  gpd  per 
foot;  higher  values  could  be  expected  in  massive  sands.  Values  as  high 
as  250,000  may  be  possible  if  total  sand  thickness  is  considered  [81]. 
Although  not  everywhere  present,  the  thicker  sands  are  in  the  100-  to 
300-foot  range  and  may  yield  several  hundred  to  more  than  1,000  gpm  to 
wells. 

Where  water  in  the  Sparta  Sand  is  fresh,  it  is  of  good  quality,  a 
soft  sodium  bicarbonate  type.  Fluoride  and  iron  content  may  lx?  exces- 
sive locally  as  may  iron.  However,  iron  content  is  generally  low. 

More  than  13  mgd  is  pumped  from  the  Sparta  in  WRPA  6.  Although 
this  amount  approximates  the  quantity  estimated  to  be  available  under 
conditions  postulated  in  this  study,  almost  all  of  it  is  withdrawn  at 
one  overdeveloped  local i ty--thc  Bastrop  area,  which  is  also  affected  by 
the  drawdown  cone  at  Monroe.  Additional  supplies  are  available  else- 
where in  the  area  where  water  levels  are  less  affected  by  these  two 
pumping  centers. 


423 


Cockfield  Formation 

Sands  in  the  Cockfield  Formation  contain  fresh  water  in  more  than 
half  of  the  area.  The  sands  are  fine  to  medium  grained,  generally  lig- 
nitic,  and  may  be  silty.  Most  of  the  sands,  especially  the  thicker  ones, 
are  in  the  lower  part  of  the  formation.  The  sands  are  discontinuous  and 
not  well  interconnected. 

Most  of  the  sands  are  less  than  100  feet  thick,  and  known  coeffi- 
cients of  transmissibility  are  50,000  gpd  per  foot  or  less.  However, 
where  sands  are  as  much  as  200  feet  thick  locally,  the  transmissibility 
may  be  as  high  as  100,000  gpd  per  foot.  Well  yields  of  several  hundred 
gallons  per  minute  are  generally  available,  but  yields  in  excess  of 
1,000  gpm  are  possible  locally.  The  Cockfield  is  used  by  a few  small 
public  supplies  as  well  as  many  rural  domestic  and  stock  supplies. 

Water  in  the  Cockfield  is  generally  a soft  sodium  bicarbonate  type. 
Local  high  hardness  or  iron  content  results  from  water  movement  from 
overlying  aquifers.  Color,  which  is  caused  by  the  presence  of  organic 
material  in  the  aquifer,  may  be  high  and  generally  increases  downdip. 

The  Cockfield  Formation  furnishes  about  3 mgd  in  the  area.  Much 
more  is  available  with  wide  distribution  of  pumping.  Although  the  aqui- 
fer is  not  suited  to  the  development  of  large  supplies,  moderate  sup- 
plies are  available  locally. 

Miocene  Deposits 

In  WRPA  6,  Miocene  Sands  contain  fresh  water  only  in  a very  small 
locality  in  the  southern  part  of  the  area.  In  addition,  the  fresh- 
water bearing  part  of  the  Miocene  deposits  is  thin  and  overlies  salty 
water.  For  these  reasons,  the  Miocene  Sands  are  not  considered  a sig- 
nificant source  of  fresh-water  supplies  in  WRPA  6. 


Quaternary  Aquifers 

Mississippi  River  Valley  /Alluvial  Aquifer 

The  Mississippi  River  Valley  ailin' ial  aquifer  includes  all  Pleisto- 
cene and  Holocene  terrace  and  alluvial  deposits  in  WRPA  6.  Thickness 
ranges  from  about  50  to  more  than  150  feet  but  is  more  than  100  feet  in 
most  of  the  area.  The  Pleistocene  deposits  arc  generally  coarse  sand  or 
gravel  at  the  base  and  grade  finer  upward;  they  constitute  the  main  part 
of  the  aquifer  and  are  overlain  by  the  very  fine-grained  Holocene  allu- 
vium in  floodplains.  Ground  water  in  the  alluvial  aquifer  contributes 
to  the  base  flow  of  streams. 

Coefficients  of  transmissibility  as  determined  by  pumping  tests 
range  from  90,000  to  240,000  gpd  per  foot.  This  range  is  probably  rep- 
resentative for  the  aquifer  in  this  area.  Well  yields  of  a few  thousand 
gallons  per  minute  arc  available  in  much  of  the  area. 
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Water  from  the  alluvial  aquifer  is  generally  hard,  calcium  bicar- 
bonate type,  and  high  in  iron  content.  However,  exceptions  exist  in 
some  upland  areas  where  the  terrace  deposits  are  exposed--the  water  may 
be  soft,  very  low  in  dissolved-solids  content,  and  corrosive. 

More  than  260  mgd  is  withdrawn  from  the  Mississippi  River  Valley 
alluvial  aquifer  in  WRPA  6.  Most  of  this  water  is  pumped  by  large- 
capacity  wells  for  irrigation.  Several  times  this  amount  is  available 
on  a regional  basis,  and  the  amount  could  1x2  increased  still  further  by 
locating  wells  near  major  streams  that  are  in  contact  with  the  aquifer. 


hffects  of  Ground  Water  Withdrawals  and 
Management  Considerations 

The  only  major  aquifer  in  WRPA  6 seriously  affected  by  watei  level 
declines  is  the  Sparta  Sand.  Cones  of  depression  have  developed  as  the 
result  of  heavy  withdrawals  in  the  vicinities  of  Bastrop  and  Monroe,  La. 
Monroe  is  in  WRPA  5;  however,  it  is  just  across  the  planning  area  bound- 
ary, and  about  half  of  its  cone  of  depression  is  in  WRPA  6. 

The  postulated  conditions  upon  which  ground  water  availability  esti- 
mates were  made  for  this  study  have  teen  exceeded  in  the  Monroe -Bastrop 
area.  About  90  percent  of  the  total  Sparta  pumpage  in  WRPA  6 is  in  the 
Bastrop  area.  The  potent iometric  surface  in  the  part  of  WRPA  6 where 
the  Sparta  contains  fresh  water  in  Arkansas  lias  not  teen  seriously  af- 
fected by  large  withdrawals  elsewhere,  and  this  area  still  has  good 
potential  for  future  development. 

Withdrawals  from  the  Cockfield  Formation  are  small;  therefore, 
water  levels  remain  relatively  unaffected.  The  effect  of  future  large 
withdrawals  could  be  drastic  in  areas  where  the  sands  are  thin,  and 
the  possibility  of  local  dewatering  exists.  Even  where  the  sands  are 
thick,  the  low  permeabilities  require  wide  well  spacing  for  large  sup- 
plies. Any  significant  development  of  the  Cockfield  should  be  accom- 
panied by  careful  planning. 

In  spite  of  the  large  withdrawals  from  the  Mississippi  River 
Valley  alluvial  aquifer,  the  effects  on  the  potent iometric  surface  are 
only  local.  Seasonal  recovery  of  water  levels  lias  not  reflected  a de- 
clining trend,  and  the  aquifer  has  a large  potential. 
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INTRODUCTION 


WRPA  7,  an  area  covering  about  0,574  square  miles  and  representing 
approximately  0.4  percent  of  the  total  area  of  the  Lower  Mississippi 
Region,  lies  totally  within  the  State  of  Mississippi.  About  146  square 
miles  of  the  area  are  covered  with  water,  and  the  remaining  0,428  square 
miles  are  land.  'Hie  area  is  bounded  on  the  west  by  the  Mississippi 
River,  on  the  east  by  the  western  edge  of  the  Pearl  River  watershed,  on 
the  north  by  the  Big  Black  River  Basin's  northern  boundary,  and  on  the 
south  by  the  Buffalo  River  watershed  boundary.  The  length  of  the  area 
is  about  six  tunes  its  width,  thereby  constituting  a long,  narrow  basin, 
figure  524  shows  the  U’RPA  boundaries,  stream  patterns,  State  lines, 
major  cities,  and  other  pertinent  features  of  the  area. 

The  streams  originating  in  WRPA  7 averaged  about  16  inches  of 
runoff  per  year,  or  about  7,740  c.f.s.  during  the  past  30  years.  The 
maximum  annual  runoff  for  the  area  was  about  one  and  three- fourths  times 
the  average  annual  runoff,  and  the  minimum  was  about  one-third  of  the 
average  annual  runoff. 

One  of  the  principal  streams  in  WRPA  7 is  the  Big  Black  River.  The 
c.f.s.  mean  annual  flow  at  its  mouth  averages  about  3,900  c.f.s.,  or 
about  15.5  inches  of  runoff  per  year.  This  constitutes  approx imately 
50  percent  of  the  flows  for  the  entire  WRPA.  The  main  channel  of  the 
river  ranges  in  width  from  90  feet  in  the  headwater  areas  above  K i 1 - 
michael,  Miss.,  to  over  250  feet  in  the  Mississippi  River  backwater 
areas  around  Bovina,  Miss.  Average  bank  heights  along  the  Big  Black 
River  range  from  15  to  25  feet  above  the  normal  low  water  plane.  Stream 
gradients  for  the  river  system  vary  from  less  than  1 foot  per  mile  in 
the  lower  reaches  of  the  main  stem  to  over  2.5  feet  per  mile  in  the 
upper  tributaries  of  the  river. 


The  Big  Black  River  rises  in  Webster  Comity,  Miss.,  and  flows  about 
270  miles  in  a southwesterly  direction  to  its  confluence  with  the  Mis- 
sissippi River  approximately  27  miles  lielow  Vicksburg,  Miss,  (mile 
408.5  A1IP  1/  of  the  Mississippi  River).  The  basin  is  about  155  miles  in 
length  and  averages  about  22  miles  in  width,  thus  constituting  a long, 
narrow  basin  with  a total  drainage  area  of  about  3,400  square  miles 
(52  percent  of  WRPA  7).  The  terrain  and  configuration  of  the  Big  Black 
River  Basin  are  such  that  no  appreciable  amount  of  the  total  drainage 
area  is  controlled  by  any  single  tributary.  Numerous  small  tributaries 
enter  the  main  channel  at  fairly  even  intervals  throughout  its  length. 
These  tributaries,  few  of  which  are  over  20  miles  in  length,  have  t ho i r 
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source  in  the  hill  areas  and  carry  a rapid  runoff  from  drainage  areas 
which  vary  from  6 to  200  square  miles.  Most  of  the  tributaries  located 
in  the  upper  half  of  the  Big  Black  Basin  are  perennial,  whereas  streams 
in  the  lower  half  of  the  basin  are  intermittent.  During  dry  periods, 
two-thirds  of  the  flow  in  the  main  stem  originates  from  the  numerous 
perennial  streams  in  the  upper  reaches . 

The  valleys  in  the  hill  area  of  the  Big  Black  Basin  range  in  width 
from  1/2  to  3-1/2  miles  from  hill  line  to  hill  line,  with  an  average 
width  of  about  2 miles.  Bottom  lands  along  the  main  stem  of  the  river 
comprise  about  one-tenth  of  the  total  drainage  area,  and  are  subject  to 
headwater  flooding  from  the  hill  areas  upstream.  In  addition,  the  lower 
60  miles  of  the  Big  Black  River  floodplain  arc  subject  to  backwater 
flooding  from  the  Mississippi  River.  Portions  of  the  floodplain  are 
characterized  by  an  upper  and  lower  floodplain.  The  lower  floodplain 
consists  of  the  area  adjacent  to  the  river  that  is  relatively  narrow, 
flat,  and  wooded,  and  is  subject  to  overflow  about  two  or  three  times 
annually.  The  remaining  area  between  the  low  lying  bottom  land  and  the 
hill  line  rise  to  a higher  elevation,  creating  the  upper  floodplain 
which  is  flooded  less  frequently.  Land  subject  to  overflow  comprises 
about  27  percent  of  the  basin,  including  land  in  the  upland  watersheds 
and  along  the  main  stem. 

The  topography  of  the  Big  Black  Basin  is  characterized  by  belted 
layers  of  geologic  deposits  and  ranges  from  rolling  to  hilly  land.  Land 
surface  elevations  vary  from  about  elevation  60  at  the  confluence  of  the 
Big  Black  and  Mississippi  Rivers  to  above  elevation  500  along  the  east- 
ern edge  of  the  basin.  The  highest  and  most  nagged  terrain  is  found  in 
the  upper  reaches  of  the  eastern  tributaries  of  the  Big  Black  River 
Bas in . 

Another  major  stream  in  WRPA  7 is  the  llomochitto  River.  It  contrib- 
utes a mean  ;mnual  flow  of  approximately  1,500  c.f.s.,  or  about  19  per- 
cent of  the  total  mean  flow  for  the  KRPA.  The  mean  annua  1 runoff  for 
the  llomochitto  Basin  is  17.7  inches  per  year,  which  is  slightly  above 
the  average  for  the  entire  WRPA.  The  stream  gradients  vary  from  about 
3.6  feet  per  mile  in  the  lower  reaches  to  over  9 feet  per  mile  in  the 
upper  reaches. 


The  llomochitto  River  rises  near  Brookhaven,  Miss.,  and  flows  in  a 
out hwest ward  direction  approximately  80  miles  to  enter  the  Mississippi 
River  about  22  miles  below  Natchez,  Miss.  The  total  drainage  area  of 
the  llomochitto  River  is  approximately  1,150  square  miles,  most  of  which 
is  hilly  cutover  timber land.  Up  approximately  to  mile  50  on  the  llomo- 
chitto  River,  the  floodplain  averages  slightly  more  than  2 miles  in 
width.  I he  stream  enters  the  floodplain  of  the  Mississippi  River  at 
about  mile  7. 


topography  of  the  llomochitto  Basin  is  characterized  by  hilly 


terrain  throughout  the  entire  area.  Land  surface  elevations  vary  from 
elevation  50  along  the  Mississippi  River  floodplain  to  above  elevation 
500  in  the  upper  reaches  of  the  river. 

Other  major  streams  in  WRPA  7 are  the  Buffalo  River,  St.  Catherine 
Creek,  Coles  Creek,  and  Bayou  Pierre.  Drainage  areas  at  the  mouths  of 
these  streams  are  420,  102,  430,  and  1,073  square  miles,  respectively. 
Stream  length  for  the  Buffalo  River  is  approximately  62  miles  and  for 
Bayou  Pierre  is  about  82  miles.  Average  channel  slope  for  the  Buffalo 
River  is  approximately  9 to  10  feet  per  mile.  The  slope  of  the  main 
channel  of  Bayou  Pierre  ranges  from  4 to  7 feet  per  mile. 

The  topography  of  these  areas  is  very  similar  to  that  of  the  Big 
Black  and  llomochitto  River  Basins.  Land  elevations  vary'  from  about  ele- 
vation 60  along  the  Mississippi  River  floodplain  to  about  elevation  400 
in  the  upper  part  of  the  Buffalo  River  Basin,  and  about  elevation  500  in 
the  upper  reaches  of  the  Bayou  Pierre  Basin. 

Bayou  Pierre  has  a mean  annual  flow  of  about  1,200  c.f.s.,  which 
comprises  about  16  percent  of  the  total  mean  flow  for  the  WIJ’A.  The 
mean  annual  flows  for  the  Buffalo  River,  Coles  Creek,  and  St.  Catherine 
Creek  are  about  575,  475,  and  110  c.f.s.,  respectively.  These  three 
streams  comprise  the  remaining  15  percent  of  the  total  flows  for  WRPA  7. 
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SURFACE  WATER 


A major  part  of  the  streamflow  generated  within  WRPA  7 originates 
as  surface  runoff  from  the  hill  areas  of  the  Big  Black,  Uomochitto,  and 
Bayou  Pierre  Basins.  During  the  dry  seasons,  about  two-thirds  of  the 
flow  of  the  Big  Black  River  is  generated  in  the  perennial  streams  of  the 
upper  one-half  of  the  basin.  Many  of  the  streams  in  the  lower  part  of 
the  basin  are  intermittent;  however,  few  problems  have  arisen  over  water 
use  in  the  area.  This  is  mainly  due  to  the  area  being  neither  heavily 
populated  nor  industrialized  and  to  the  abundant  supply  of  ground  water 
in  the  area. 


Quantity 

The  average  discharge  of  streams  originating  in  WRPA  7 totals  about 
7,740  c.f.s.  per  year.  This  averages  about  1.18  c.f.s.  per  square  mile, 
which  is  an  average  figure  as  compared  with  that  for  the  rest  of  the 
region. 

Present  Utilization 

Withdrawals  from  surface  water  sources  in  WRPA  7 during  1970  were 
equivalent  to  only  about  0.25  percent  of  the  mean  annual  flow  generated 
within  the  area.  Surface  water  withdrawals  constituted  less  than 
7 percent  (12  c.f.s.)  of  the  total  water  withdrawn  in  the  area,  with  the 
remainder  coming  from  ground  water  sources  (about  170  c.f.s.).  Major 
surface  water  withdrawals  were  for  purposes  of  fish  and  wildlife  enhance- 
ment (less  than  4 c.f.s.)  and  for  agricultural  uses  other  than  irriga- 
tion (about  3.7  c.f.s.),  which  comprised  33  and  31  percent,  respectively, 
of  the  total  surface  water  withdrawn  in  the  area.  No  surface  water  was 
withdrawn  for  municipal  use  or  power  production  and  very  little  was  used 
by  industry.  Recreation  is  a popular  pastime  throughout  the  area,  and 
most  lakes  and  streams  are  used  for  fishing,  boating,  and  related  water 
sports. 

The  major  portion  of  the  total  water  withdrawn  in  WRPA  7 during 
1970  was  from  ground  water  sources.  Almost  all  of  the  water  used  for 
municipal  and  industrial  purposes  in  the  area  was  withdrawn  from  ground 
water.  Industry  withdrew  an  average  of  about  113  c.f.s.,  or  65  percent 
of  the  total  ground  water  withdrawal.  Ground  water  withdrawals  for  muni- 
cipal use  totaled  about  19  c.f.s. 

Of  the  total  surface  and  ground  water  withdrawals  in  the  area  dur- 
ing 1970,  about  63  c.f.s.,  or  34  percent,  was  consumed.  The  remaining 
119  c.f.s.  was  released  and  returned  to  streamflow.  This  resulted  in  a 
net  increase  to  streamflow  in  the  area  of  107  c.f.s.  The  major  consump- 
tions of  water  were  for  irrigation  (10.5  c.f.s.),  industrial  purposes 


(9.3  c.f.s.),  commercial  fishing  (8.2  c.f.s.),  and  rural  domestic  pur- 
poses (8.1  c.f.s.) . 

Additional  information  on  the  withdrawals  of  ground  and  surface 
water  in  WRPA  7 during  1970  is  given  in  table  15  of  the  Regional  Summary. 
This  table  also  presents  pertinent  data  on  the  consumption  of  water  for 
various  purposes  in  this  WRPA  and  each  of  the  other  areas  in  the  Lower 
Mississippi  Region. 

Stream  Management 

Efficient  stream  management  in  an  area  benefits  all  the  various 
users  of  the  area's  water  resources.  Stream  management  in  WRPA  7 con- 
sists mainly  of  changes  in  stream  systems  such  as  the  construction  of 
dams  for  impounding  water  and  reducing  flood  flows,  diversions  of  sur- 
face water  for  irrigation,  the  development  of  levees,  and  channel  im- 
provements. Some  of  these  changes  were  begun  before  records  of  stream- 
flow  were  obtained  in  the  area,  and  others  have  been  made  so  gradually 
that,  even  if  the  effects  could  be  isolated,  it  would  require  many  sub- 
sequent years  of  record  to  define  them. 

Impoundments.  There  are  no  reservoirs  in  WRPA  7 which  have  a total 
capacity  of  5,000  acre-feet  or  more;  however,  the  Soil  Conservation  Ser- 
vice to  date  has  constructed  21  flood -detent  ion  structures  in  the  Big 
Black  Basin.  The  total  detention  storage  for  these  structures  is  about 
8,795  acre-feet.  The  emptying  period  required  is  about  two  weeks  if  the 
reservoirs  are  filled  to  full  pool. 

Diversions.  Most  of  the  water  used  in  WRPA  7 is  obtained  from 
ground  water  sources.  Only  a small  part  of  the  water  is  obtained 
through  diversion  of  streamflow.  In  the  Big  Black  River  Basin,  a small 
amount  of  surface  water  is  diverted  for  supplemental  irrigation  of  row 
crops.  Additionally,  very  small  amounts  are  diverted  for  domestic  and 
industrial  purposes,  since  the  area  is  neither  heavily  populated  nor 
industrialized.  In  general,  the  adequacy  of  surface  water,  ground  water, 
and  rainfall  relative  to  the  present  demands  precludes  the  need  for 
close  legal  constraints  on  surface  water  diversion. 

Channel  modification.  In  WRPA  7,  channel  modification  has  taken 
place  on  the  Big  Black  and  f/omochitto  Rivers.  In  1939,  over  300  miles 
of  the  main  channel  of  the  Big  Black  River  were  improved  by  clearing  and 
snagging  and  construction  of  43  cutoffs.  This  work  lowered  peak  stages 
and  permitted  faster  runoff  of  floodwater.  Additional  channel  clearing 
and  snagging  on  14  tributaries  of  the  Big  Black  River  were  completed  in 
1941.  About  60  miles  of  channel  improvements  and  construction  of  numer- 
ous grade-control  structures  have  been  completed  on  many  of  the  small 
hill  streams  in  the  upstream  watersheds. 

About  20  miles  of  clearing  and  snagging,  1.5  miles  of  channel  en- 
largement, and  15  cutoffs  were  made  on  the  Ifomochitto  River  during  the 
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period  1938  to  1941.  The  work  resulted  in  lowering  of  stages  of  lesser 
floods,  but  had  little  effect  on  major  floods.  Additional  flood-control 
works  on  the  lower  35  miles  of  the  river  were  completed  in  1952  and  con- 
sisted of  the  excavation  of  cutoffs  and  the  clearing  and  snagging  of  the 
main  channel. 

Channel  improvement  on  the  Buffalo  River  was  authorized  in  1936. 
However,  due  to  insufficient  justification  and  lack  of  local  interest, 
this  project  has  been  deferred  indefinitely. 

Streamflow 

The  periods  used  for  streamflow  studies  in  this  report  vary  due  to 
the  availability  of  discharge  data  at  the  selected  sites.  At  appro- 
priate stations,  the  period  of  record  was  modified  to  reflect  changes  in 
the  discharge  characteristics  at  the  site  due  to  upstream  regulation, 
channel  improvements,  etc.  A summary  of  the  controlling  agency,  the 
drainage  areas,  periods  of  record,  gage  datum,  and  other  pertinent  data 
for  each  of  these  stations  is  given  in  Table  208. 


Idblr  2-»8  inflow  Sijiuyirv  foj  Selected  Site.,  WRTA 


St  re. in  Mat  ion  Xijcncy 

Big  Black  Raver  Bovina,  Mi • uses 

Bovcm  1'ierre  Willow-,  Mi  - USte. 

• • . ■ . 

Homuchitt o River  Kc-ctt.i,  Mi- 
Buffalo  River  Woodvi lie,  Mi  • . USi-s 


IH 

Area  Period 
(square  of 
mi  les  i Record  l. 

' 2895  ISO . 26  1,460  ISJ-  o* 

84.93  1936-69 

- . 1 I 19 

7 mu  :r._:  inn  o 

’■2925  94.39  7 50  1952-0 

’-295*'  U.S2  182  1942 


ktont.in  . i * 1 • 
ws  I 

Xfu  l MI  nT  1 1 ■>*  I I -*w 

Meat  ' i 

1,774  3,5.”  509  49.400 

5,345  0.713  794  b5.k>"  o5 

720  1,194  HO  31,31)0  M 

2 If  111  92  30,9'*>I  2b 

991  1.090  348  141,000  1 29 

250  466  44,800  It* 


1 .4 

109.7  84.0 

254.0  21’. 7 

i * .J  1 1.4 


1 il  l period  - -i  lev  I 1 ipp  1 1 e • t.i  .num.ll  I !-•**  i:i,l  not  rnxe  ir  i h-  i » mumcnt.irv  flow-  .*t  stage  data. 
,.,r .1  . ; : ! 1/  r , • • at  wtt l ■ • -t-  : lor  1 tla  ! f n r.l  indu  ited. 


moment  .ir*  d v-  m l 


Measurement  facilities.  The  six  sites  for  which  streamflow  data 
are  shown  in  this  report  are  considered  representative  of  the  various 
drainage  and  hydrologic  conditions  existing  in  WRPA  7.  The  locations 
of  these  selected  sites  are  shown  in  Figure  324,  a map  of  mean  annual 
runoff  in  inches  for  the  WRPA,  and  are  identified  by  U.  S.  Geological 
Survey  stat ion  numbers . 

Average  discharge  for  WRPA  7.  Figure  324  is  a map  of  isopleths 
showing  the  mean  annual  runoff  For  WRPA  7.  Figure  325  is  a graphical 
representation  of  the  average  monthly  discharge  generated  within  the 
area.  The  figure  also  presents  the  maximum,  minimum,  20  percent  and 
80  percent  duration  flows  by  months  for  WRPA  7.  This  discharge  consists 
of  the  total  drainage  which  flows  into  the  Mississippi  River  from  the 
Big  Black  River,  Bayou  Pierre,  St.  Catherine  Greek,  Coles  Creek,  llomo- 
chitto  River,  and  Buffalo  River  watersheds. 
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MEAN  DISCHARGE  IN  THOUSAND  CUBIC  FEET  PER  SECOND 


Average  discharge  for  selected  stations.  Observed  mean  discharge 
by  months  for  each  of  the  selected  gaging  stations  shown  in  table  208 
(Streamflow  Summary)  are  given  in  tables  209-214.  These  flows  reflect 
regulation  and  water  use  under  1973  levels  of  development. 

Peak  flow  frequency  curves  for  each  study  station  are  shown  in 
figures  326-331.  These  curves  are  a reflection  of  the  annual  peak  dis- 
charge at  each  site.  They  were  computed  using  the  log-Pearson  Type  III 
procedure  [6] . 

Low  flow  frequency  curves  for  selected  stations  in  WRPA  7 are 
shown  in  figures  332-336.  These  curves  represent  the  lowest  average 
flow  for  periods  of  7,  30,  60,  and  90  consecutive  days.  Low  flow  fre- 
quency curves  are  used  in  determining  the  dependable  supply  of  surface 
water  without  storage  in  a stream. 

Duration  cuives  for  daily  flows  are  presented  in  figures  337-342. 
These  curves  show  the  percent  of  time  that  specified  discharges  were 
equaled  or  exceeded  at  the  site  during  a given  period.  The  curves  indi- 
cate flow  characteristics  of  the  stream  throughout  the  entire  range  of 
discharges  without  regard  to  the  sequence  of  occurrence.  The  maximum 
daily  flows  are  listed  on  the  graphs  because  of  space  limitations. 

A comparison  of  the  flow  in  c.f.s.  per  square  mile  for  the  gaging 
stations  in  WRPA  7 shows  that  the  Bayou  Pierre  (figure  339)  and  Buffalo 
River  (figure  342)  duration  cuives  were  steeper  than  the  other  curves. 
This  is  an  indication  that  flow  in  these  streams  is  more  variable  than 
the  Big  Black  and  ibmochitto  River  flows. 

Dependable  yield  data  at  each  of  the  gaging  stations  are  given  in 
tables  215-219.  These  tables  show  the  lowest  mean  flows  for  one  to  ten 
consecutive  years  of  the  period  of  record.  The  relationship  of  these 
means  to  the  period  of  record  mean  is  also  given.  The  minimum  yearly 
flow  for  the  stations  in  this  WRPA  ranges  between  24  and  37  percent  and 
averages  32  percent  of  the  mean  flow.  Ikiring  the  10  consecutive  years 
of  lowest  discharge,  the  yield  varied  from  84  to  99  percent  of  the  mean. 
For  stations  with  periods  of  record  less  than  10  years,  no  dependable 
yield  data  were  computed. 

Flow  Velocities 

Time  of  travel  studies  have  been  made  on  the  Big  Black  and  Homo- 
chitto  Rivers  in  WRPA  7.  Travel  tunes  were  measured  from  dye  tracings 
through  subreaches  of  each  stream  during  conditions  of  low  and  interme- 
diate flow.  These  data  were  used  to  compute  the  average  velocity  of 
flow  in  each  subreach,  as  shown  in  figure  52. 

The  velocities  in  figure  52  correspond  to  specific  discharges,  and 
since  velocity  is  a function  of  discharge,  the  user  should  be  cautious 
in  applying  these  data  to  any  other  condition  of  flow.  In  general, 
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stream  velocities  vary  with  discharge  so  that  at  higher  discharges, 
greater  velocities  would  be  expected.  The  velocities  represent  the  aver- 
age velocity  through  a subreach;  however,  velocities  can  vary  from  point 
to  point  within  a subreach.  The  discharges  shown  in  figure  52  for 
streams  in  WRPA  7 are  for  flows  which  are  equaled  or  exceeded  70  to  85 
percent  of  the  time. 

River  Profile 

A profile  of  the  approximate  bottom  elevation,  top  bank  elevation, 
and  50  percent  duration  flow  line  of  the  Big  Black  River  is  shown  in 
figure  345.  This  profile  was  constructed  from  topographic  maps  and  data 
from  available  reports.  The  50  percent  duration  flow  line  was  plotted 
from  data  at  various  gaging  stations  along  the  river.  No  profiles  were 
available  for  any  of  the  other  streams  in  WRPA  7. 


Qual ity 

Chemical  analyses  of  samples  collected  at  12  sites  in  WRPA  7 from 
selected  streams  are  representative  of  the  dissolved  constituents  in 
the  water  from  streams  draining  various  aquifers.  The  dissolved-solids 
content  ranged  from  32  to  256  mg/1. 

During  low  flow  periods,  the  dissolved-solids  content  of  water  in 
the  lower  part  of  the  area  may  be  more  than  twice  as  much  as  it  is  up- 
stream from  Pickens,  Miss,  (table  220).  iiardness  is  twice  as  high  in 
the  Big  Black  River  downstream  from  Pickens  (about  50  mg/1)  as  upstream 
(about  25  mg/1). 

The  first  of  two  reasons  for  higher  dissolved  solids  and  hardness 
in  the  lower  part  of  the  Big  Black  River  at  low  flow  is  that  there  are 
more  sources  of  pollution  in  the  lower  end.  In  addition  to  municipal 
and  industrial  waste,  there  is  considerable  oil  field  waste  at  several 
places  below  Pickens.  Some  of  the  tributary  streams  also  show  pollution 
from  oil  fields  (table  220). 

The  second  reason  for  increased  dissolved  solids  and  hardness  in 
the  Big  Black  River  below  Pickens  is  geologic.  The  reach  from  Pickens 
to  below  Bovina  traverses  outcrops  of  the  Jackson  (Yazoo  clay)  and  Vicks- 
burg Groups,  which  are  much  more  calcareous  than  the  geologic  units 
which  crop  out  above  Pickens.  The  calcareous  mantle  of  loess  in  the 
lower  part  of  the  river  could  also  contribute  to  the  dissolved-solids 
content  and  hardness  of  shallow  ground  water  and,  therefore,  to  that  of 
surface  water  base  flow.  However,  the  Jackson,  Vicksburg,  and  Joess  de- 
posits contribute  little  or  no  water  to  tributary  streams  during  dry 
periods.  Water  in  the  alluvium  is  hard  to  very'  hard  (150-350  mg/1)  and 
moderately  mineralized  (200-500  mg/1  dissolved  solids).  During  very- 
dry  periods,  nearly  half  the  flow  in  the  lower  end  of  the  river  may  be 
alluvial  water. 
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Hxcept  for  water  in  the  alluvium,  there  is  generally  no  great  dif- 
ference in  the  quality  of  shallow  water  in  the  various  aquifers --as  is 
demonstrated  by  relating  quality  of  water  in  streams  at  low  flow  (dis- 
charged ground  water)  to  the  geologic  units  traversed  by  the  streams. 
Dissolved-solids  content  of  water  from  streams  draining  from  the  Winona 
Sand  is  higher  than  from  streams  draining  from  the  Sparta  Sand.  Most  of 
the  water  from  Hays  Creek  near  Yaiden  at  low  flow  is  from  the  Winona 
Sand,  and  most  of  the  water  from  Apookta  Creek  is  from  the  Sparta  Sand. 
The  specific  conductance  readings  of  197  from  Hays  Creek  and  of  less 
than  50  from  Apookta  Creek  seem  to  accurately  reflect  the  quality  of 
water  in  the  two  aquifers. 


Table  -11  - Observed  Mean  Discharge  in  c.i.s.,  Sta  2900.50,  Bayou 
Pierre  near  Willows,  Miss.,  1901-1969 


Year 

1961 

Oct 

Viov 

Jan 

"Teh  ' 

flar  

357 — 

Tun 

858 

~TuT~ 

087 

' Aug  

235 

Sep 

192 

Annual 

1962 

73 

1,357 

3,351 

3,189 

911 

565 

1,-82 

399 

r?'> 

75 

72 

08 

1,194 

1963 

94 

105 

. 171 

978 

823 

961 

133 

00 

151 

170 

134 

50 

319 

1964 

2b 

06 

149 

082 

300 

3,000 

3,920 

205 

238 

899 

147 

818 

1965 

1,885 

1,683 

2,005 

878 

2 ,8Ul 

2,207 

351 

100 

161 

102 

126 

412 

1,109 

1960 

155 

'1 

149 

1 ,460 

3,428 

482 

2,539 

760 

12b 

81 

112 

155 

793 

1967 

08 

228 

18o 

238 

501 

239 

192 

1 ,595 

587 

147 

260 

188 

3"4 

1968 

89 

69 

1,318 

1,726 

412 

767 

1 ,098 

789 

144 

170 

189 

55 

568 

1909 

32 

82 

936 

214 

777 

1 ,727 

2,  ■’05 

307 

o4 

94 

38 

Ob 

586 

Stan 

302 

457 

1 , 108 

1,170 

1,259 

1,251 

1,590 

526 

31b 

269 

145 

139 

720 

Oct 

32 

Table 

212  - Observed  Mean  Discharge  in 
River  at  Bddiceton,  Miss. 

c.f.s.  , 
, 1939 

, Sta  -2910. 
1969 

,00,  Homochitto 

1959 

38 

79 

470 

811 

1,119 

ail — 

219 

128 

375 

55 

71 

41 

286 

1940 

42 

38 

100 

135 

501 

337 

980 

172 

160 

781 

72 

42 

280 

1941 

33 

80 

1,196 

182 

107 

471 

40- 

201 

06 

135 

53 

54 

253 

1942 

09 

104 

511 

231 

258 

549 

417 

382 

80 

62 

160 

119 

245 

1943 

o3 

51 

342 

157 

352 

670 

305 

73 

55 

73 

37 

45 

185 

1944 

3o 

45 

63 

279 

480 

1 ,U59 

213 

131 

48 

37 

80 

40 

210 

1945 

39 

54 

123 

267 

SO  7 

564 

324 

115 

135 

61 

70 

4: 

200 

1940 

88 

59 

150 

572 

944 

371 

85 

351 

174 

267 

127 

49 

270 

194- 

38 

321 

175 

1,208 

100 

761  1 

1 ,5o9 

155 

95 

48 

50 

113 

391 

1948 

48 

140 

277 

409 

498 

700 

231 

67 

43 

55 

110 

50 

223 

1949 

44 

655 

210 

684 

7-1 

1,061 

251 

166 

175 

315 

66 

58 

371 

1950 

81 

54 

73 

968 

850 

833 

43o 

l,USS 

190 

222 

97 

57 

414 

1951 

55 

56 

101 

261 

571 

459 

193 

63 

132 

73 

45 

83 

174 

1952 

40 

48 

291 

160 

214 

214 

167 

164 

52 

54 

56 

37 

125 

1953 

31 

44 

145 

212 

882 

584 

625 

1 ,818 

93 

83 

66 

40 

385 

1954 

44 

40 

81 

100 

-1 

162 

169 

232 

59 

44 

35 

62 

92 

1955 

40 

42 

140 

206 

1 ,002 

100 

924 

75 

72 

159 

153 

42 

24o 

; 156 

45 

55 

80 

67 

839 

44- 

109 

52 

70 

43 

54 

33 

157 

1957 

30 

42 

174 

54 

72 

263 

406 

06 

218 

103 

79 

182 

141 

1958 

220 

742 

352 

363 

320 

719 

289 

135 

448 

125 

60 

100 

322 

1959 

48 

72 

69 

249 

508 

201 

249 

92 

229 

114 

6" 

62 

163 

I960* 

109 

148 

789 

440 

521 

515 

111 

182 

49 

54 

292 

99 

275 

1901 

49 

48 

114 

6l0 

-88 

1 ,400 

306 

70 

146 

311 

104 

34 

353 

1902 

44 

388 

1,003 

1,070 

2o4 

405 

420 

139 

169 

56 

4~ 

56 

344 

1963 

50 

50 

04 

513 

218 

414 

64 

50 

62 

84 

59 

42 

140 

1904 

35 

40 

91 

221 

228 

908 

935 

182 

105 

429 

94 

40 

2-6 

1965 

765 

196 

660 

10- 

639 

526 

128 

66 

67 

51 

73 

302 

303 

1900 

90 

49 

82 

514 

1,149 

215 

968 

104 

60 

52 

52 

51 

28- 

1967 

00 

167 

76 

91 

24" 

106 

93 

457 

17S 

11" 

77 

61 

143 

1908 

55 

45 

497 

408 

148 

21 " 

285 

246 

90 

115 

101 

56 

193 

1969 

37 

59 

30' 7 

95 

234 

59- 

839 

163 

49 

79 

42 

41 

211 

Mean 

79 

128 

273 

372 

496 

540 

412 

239 

127 

138 

82 

70 

246 

439 


Table  213  ‘Hiservcxi  Sknm  Dischaiv  in  ^.s.s.,  t.i  *2925.00,  lk*iodutto 
River  at  Rosetta,  Mi  • 1952  lJo* 


tear 

lH.~t 

Nov 

Dec 

Jan 

Hru 

Mar 

Vi 

Nlay 

Inn 

.. 

Vs 

Sep 

Vnna.il 

1952 

194 

280 

953 

oo9 

894 

827 

’ll 

*8’ 

24* 

263 

244 

170 

520 

1953 

141 

234 

051 

953 

3,750 

2 , *4  * 

2,520 

’,05u 

508 

510 

385 

232 

1,690 

1954 

201 

239 

335 

570 

5o3 

491 

4 00 

*30 

205 

223 

10b 

331 

348 

1955 

190 

210 

420 

o2U 

. 

559 

3,83* 

408 

299 

514 

001 

230 

993 

1950 

178 

258 

37S 

283 

5,095 

2 ,6  36 

o04 

290 

3bb 

23b 

2S6 

158 

*80 

1957 

P3 

218 

994 

255 

370 

951 

1 ,498 

420 

1 .224 

095 

4bl 

1,2*5 

*10 

1958 

1,379 

3,010 

1,041 

1,632 

1 , lo8 

2,1*4 

1 ,239 

809 

1,525 

870 

348 

84  3 

1 , 38*> 

1959 

305 

37S 

348 

1 ,018 

2,412 

81* 

1 ,009 

080 

903 

615 

386 

380 

775 

1900 

301 

092 

2,573 

1,410 

1,449 

1,012 

51o 

510 

242 

242 

875 

358 

904 

1901 

249 

2b" 

425 

2,9*1 

5,108 

o,20o 

1,425 

4*8 

901 

1,204 

451 

30l 

1,513 

1902 

205 

1 ,679 

5,344 

3 , *84 

1,129 

1 ,35* 

2 , 1 79 

448 

772 

431 

501 

324 

1,501 

19o3 

2o5 

295 

430 

. • 

938 

1,458 

315 

24“ 

310 

3ol 

254 

213 

olo 

1904 

lol 

202 

539 

1,240 

1 ,082 

3,750 

1 

714 

351 

1 ,488 

713 

241 

1,143 

1905 

3,855 

j84 

1,777 

058 

2,211 

1 ,S2o 

55o 

31o 

272 

311 

3*6 

1,1*5 

I.1SS 

1900 

359 

312 

821 

. • 

1 ,093 

. 

937 

302 

5o5 

543 

319 

1 ,125 

190  " 

378 

088 

351 

5o7 

So  2 

518 

805 

1,915 

809 

659 

581 

345 

689 

Mean 

541 

590 

1,123 

. 

1,950 

1 ,815 

1,485 

1,084 

592 

557 

408 

434 

991 

Table 
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H)>erved  '-lean 
River  near 

Discharge 

Ktxxlvillc, 

in  c. 1 .s. , 
Miss. , 194 

ta  *29 >0. 
2 1 Jo  9 

.O'1,  huifalo 

Year 

Oct 

^ov 

Dec 

•Tan 

Tel. 

Mar 

Nr* 

,T\j 

. 

j! 

Annual 

1942 

531 

82 

63 

80 

68 

113 

1943 

100 

47 

317 

202 

025 

1 ,0*6 

299 

182 

4b 

31 

97 

319 

1944 

28 

70 

202 

.385 

.388 

219 

105 

45 

39 

142 

61 

185 

1945 

52 

218 

380 

446 

033 

185 

402 

193 

3lK> 

138 

*4 

38 

255 

1940 

145 

103 

33S 

855 

681 

503 

34 

668 

. 

220 

130 

44 

534 

1947 

05 

080 

137 

l , 1*2 

I5o 

348 

*04 

153 

265 

4 5 

55 

115 

5bb 

1948 

42 

121 

500 

350 

373 

, . 

353 

82 

4 3 

53 

bl 

2b9 

312 

1949 

52 

1 ,008 

864 

559 

o87 

92b 

5o0 

345 

110 

232 

180 

71 

46b 

1950 

175 

S7 

78 

924 

589 

544 

241 

367 

120 

69 

117 

100 

281 

1951 

53 

55 

124 

282 

43b 

418 

4*0 

68 

1 

127 

SS 

39 

216 

1952 

34 

54 

250 

129 

282 

159 

1*8 

197 

42 

S6 

41 

23 

120 

1953 

20 

48 

106 

171 

69? 

702 

32? 

1.928 

92 

IIS 

99 

32 

>66 

1954 

20 

39 

108 

101 

71 

1*0 

104 

134 

48 

46 

27 

82 

*9 

1955 

37 

33 

101 

157 

982 

84 

1,180 

107 

549 

294 

36 

301 

1950 

28 

51 

14S 

04 

682 

909 

108 

SO 

184 

49 

56 

29 

201 

1957 

23 

33 

299 

60 

16* 

317 

199 

159 

371 

140 

37 

164 

163 

1958 

235 

794 

418 

447 

340 

375 

582 

155 

546 

244 

109 

69" 

5"S 

1959 

74 

115 

238 

620 

24" 

239 

102 

105 

101 

91 

87 

1*8 

1900 

04 

UK. 

184 

2o5 

235 

200 

89 

94 

43 

37 

154 

42 

ISO 

1901 

71 

47 

138 

538 

*99 

1,600 

293 

75 

157 

142 

56 

8" 

558 

1962 

33 

458 

767 

687 

188 

128 

589 

8b 

214 

4 b 

52 

*5 

25“ 

1963 

49 

42 

50 

311 

150 

240 

49 

35 

41 

95 

56 

55 

95 

1964 

19 

34 

122 

379 

240 

912 

441 

107 

63 

311 

137 

59 

233 

1965 

97S 

ISO 

504 

125 

522 

HI 

4b 

39 

51 

60 

23" 

268 

1966 

37 

87 

231 

142 

1,144 

223 

505 

156 

53 

4* 

48 

68 

251 

1967 

45 

87 

lo 

08 

194 

103 

1,156 

600 

143 

188 

54 

*4 

229 

1908 

37 

35 

513 

132 

170 

115 

195 

74 

b8 

t»4 

48 

139 

1909 

28 

46 

259 

97 

378 

465 

400 

245 

41  1 

,110 

38 

34 

261 

Mean 

94 

169 

276 

359 

458 

328 

sss 

235 

141 

158 

u 

1 00 

250 

w*  -iHFN  ‘ S’  - 
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FIGURE  336  LOW  FLOW  FREQUENCY  CURVES 

7-2950  BUFFALO  RIVER  NEAR  WOODVILLE,  MISS 
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ruble  215  Dependable  Yield  at  Sta  72895.00,  Big 
Black  Kiver  at  Pickens,  Miss. 


Table  210  Dependable  Vield  at  'ita  729OU.0D,  h i ^ 
Black  River  near  Bovina,  Miss. 


Consecutive  Kars  of 
Lowest  Mean  How 

Inclusive 

Years 

Lowest 

Mean  1 low 
c.f.s. 

Percent  of 
1937-1909 
Mean 

lonsecutm  Years  of 
Lowest  Mean  How 

I tic  lusive 
Years 

Low- 1 
Nfcaii  1 low 

. : . . 

Pei  cent  f 

1937-1969 

Mean 

1 

19b3-  19t)3 

509 

31  ,o 

1 

1963  1963 

794 

23.7 

2 

1942  1943 

941 

52.2 

2 

1954  1955 

1,915 

57.2 

5 

1941  1943 

1,085 

ou.: 

3 

1952  1954 

:,<ri 

ol.9 

4 

195-- 1955 

1,190 

60.4 

4 

1 . 1 • 

2,115 

63.2 

5 

1903- 1907 

1,270 

70.5 

5 

1952  1956 

2,333 

69.7 

0 

1958- 1943 

1,313 

72.9 

0 

1952-1957 

2,44' 

73.2 

7 

1937- 1943 

1,293 

71.7 

193  1943 

2,629 

'8.0 

s 

1937  1944 

1,389 

77. 1 

8 

2, '4o 

82.1 

9 

1937  1945 

1,458 

80.9 

9 

■ 

2,844 

85.0 

ID 

1937- 1940 

l.SSD 

87.7 

10 

1952-1961 

2,936 

87.8 

33 

1937- 1909 

1,802 

100. 0 

33 

1937-1969 

3,345 

100.0 

Table  217  - 

Dependable  Yield  at  St 

a 729lti.un, 

Dornoch  it  to 

Table  218  liependable 

Y ic Id  at 

ta 

Donate  hit  to 

River  at  Lddiceton, 

Miss. 

kiver  at 

Reset t a , 

Miss. 

N • 

Percent  oT 

i.owi  si 

Percent  of 
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Table  219  - Dependable  Yield  at  Sta  72950.00,  Buffalo 
River  near  Woodville,  Miss. 
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AVERAGE  TCP  BANK  ELEVATION 


GROUND  WATF.R 


Geologic  units  in  the  northern  part  of  IVRI’A  7 (in  and  north  of 
Hinds  County,  Miss.)  dip  to  the  southwest  and  are  exposed  in  northwest- 
striking  outcrop  belts.  The  oldest  rocks,  which  are  exposed  in  eastern 
Choctaw  ;ind  Webster  Counties,  belong  to  the  Porters  Creek  Clay  of  t lie 
Midway  Group.  Successively  younger  strata  of  the  Wilcox  and  Claiborne 
Groups  crop  out  in  central  and  western  Choctaw  and  Webster  Counties. 

The  Claiborne  Group  underlies  Montgomery,  Attala,  and  northern  Madison 
Counties.  The  Jackson  Group  crops  out  in  central  and  southern  Madison 
Comity. 

'Hie  oldest  rocks  exposed  in  the  southern  part  of  IVRPA  7 are  of  Mio- 
cene age.  The  Catahoula  Sandstone  crops  out  in  Claiborne  and  Jefferson 
Counties.  Hie  remainder  of  t lie  area  is  underlain  by  the  undifferentiated 
upper  Miocene  rocks.  The  Citronelle  Formation  blankets  much  of  the  Mio- 
cene outcrop  area.  The  Mississippi  River  alluvium  underlies  the  irregu- 
lar floodplain  along  the  western  edge  of  the  southern  part  of  WRPA  7. 

Ground  water  in  the  northern  part  of  WRPA  7 is  obtained  from  the 
Gordo  Formation,  lower  Wilcox  aquifer.  Meridian-upper  Wilcox  aquifer, 
Sparta  Sand,  and  Cockfield  Formation  (figure  544).  Thin  irregular  sand 
beds  in  the  middle  part  of  the  Wilcox  Group  and  in  the  Tallahatta  For- 
mation are  sources  of  water  for  low  yielding  wells. 

The  principal  aquifers  in  t lie  southern  part  of  IVRPA  7 arc  in  the 
Catahoula  Sandstone,  in  younger  undifferentiated  Miocene  deposits,  the 
Citronelle  Formation,  and  the  Mississippi  River  Valley  alluvial  aquifer. 


Cretaceous  Aqui fers 


Tuscaloosa  Group  and  Futaw  Format  ion 

The  Gordo  Formation  of  the  Tuscaloosa  Group  and  the  Futaw  Formation 
are  used  as  sources  of  ground  water  in  eastern  Webster  County.  Utilisa- 
tion of  the  Futaw  Formation  is  limited  due  to  the  high  mineralisation  of 
the  water  ;md  the  low  yielding  character  of  the  sand.  Several  municipal 
water  supplies  tap  the  Gordo  Formation,  generally  at  depths  of  more  than 
2,000  feet.  The  dissolved-sol ids  content  of  water  from  the  Gordo  is 
moderate  to  high,  and  it  becomes  saline  in  central  Webster  County.  The 
Gordo  is  the  only  source  of  significant  quantities  of  fresh  ground  water 
in  approximately  the  eastern  one- third  of  Webster  Coruity. 

Wells  in  the  Gordo  generally  yield  200  to  500  gpm  in  WRPA  ~.  The 
estimated  potential  yield  of  the  aquifer  in  the  area  is  about  2 mgd. 


Tertiary  Aquifers 


Lower  Wilcox  Aquifer 

Aquifers  in  the  Wilcox  Group,  principally  the  lower  Wilcox  aquifer, 
are  the  only  sources  of  fresh  ground  water  in  central  and  western  Choc- 
taw and  Webster  Counties.  The  lower  Wilcox  aquifer  contains  fresh  water 
as  far  downdip  as  northern  Madison  County.  All  Wilcox  aquifers  in 
WRPA  7 are  thin  and  irregular,  and  wells  in  the  aquifers  commonly  yield 
less  than  300  gpm. 

Hydraulic  characteristics  of  the  Wilcox  aquifer  in  the  area  reflect 
the  extreme  variation  in  aquifer  thickness  and  composition.  Values  of 
the  coefficient  of  transmissibility  range  from  1,500  to  55,000  gpd  per 
foot  and  for  permeability,  220  to  1,000  gpd  per  square  foot;  however,  in 
some  localities  there  are  no  sands  in  the  Wilcox  Group  thick  enough  to 
yield  significant  quantities  of  water. 

Water  from  shallow  wells  in  the  Wilcox  aquifers  commonly  contains 
excessive  iron  in  solution  or  is  slightly  acidic.  As  the  water  moves 
down  the  dip,  the  pH  increases  and  the  iron  content  decreases. 

Large  wells  in  Wilcox  aquifers  in  WRPA  7 range  in  depth  from  about 
100  feet  at  Ackerman  to  more  than  1,000  feet  in  Attala  County.  The 
maximum  depth  to  the  aquifer  near  the  downdip  limit  of  fresh  water  in 
Madison  County  is  over  3,000  feet.  Water  level  declines  in  the  lower 
Wilcox  aquifer  have  been  small  because  the  requirements  for  ground  water 
have  been  low. 

Meridian -Upper  Wilcox  Aquifer 

The  sand  beds  forming  the  Meridian -upper  Wilcox  aquifer  crop  out  in 
western  Choctaw  and  Webster  Counties  and  adjoining  areas  in  Montgomery 
and  Attala  Counties.  The  aquifer  contains  "fresh  water  throughout  the 
northern  part  of  WRPA  7,  and  it  is  the  principal  source  of  water  for 
public  and  industrial  supplies  in  Montgomery  and  Attala  Counties.  The 
largest  withdrawals  from  the  Meridian-upper  Wilcox  are  made  at  Winona 
and  Kosciusko. 

The  Meridian-upper  Wilcox  is  a good  aquifer  in  WRPA  7.  The  coef- 
ficient of  transmissibility  ranges  from  9,000  to  55,000  gpd  per  foot, 
and  the  average  permeability  is  about  450  gpd  per  square  foot. 

Water  produced  from  shallow  wells  commonly  requires  treatment  to 
raise  the  pH.  The  dissolved -sol ids  content  of  the  water  is  less  than 
500  mg/1  in  areas  where  the  aquifer  is  now  used.  The  water  is  soft  and 
a sodium  bicarbonate  type. 

Tallahatta  formation  and  Winona  Sand 

Idle  Tallahatta  Formation  and  the  Winona  Sand  crop  out  in  Attala 
and  Montgomery  Counties.  The  sands  in  these  formations  are  not  capable 


of  yielding  enough  water  to  supply  large  wells  in  WRPA  7 but  they  are 
commonly  tapped  by  domestic  and  other  small  wells. 

The  dissolved-solids  content  of  water  is  generally  moderate  to  high; 
however,  the  water  in  many  places  is  suitable  for  most  uses  without 
treatment . 

Sparta  Sand 

The  Sparta  Sand  crops  out  in  Attala  County  and  dips  to  the  south- 
west. The  formation  attains  a maximum  thickness  of  about  500  feet  in 
WRPA  4,  and  the  aquifer  often  comprises  two  or  more  thick  sand  beds. 

The  Sparta  is  the  principal  aquifer  in  Madison  County  and  in  western 
Attala  County. 

Transmissibility  values  for  thick  sand  beds  in  the  Sparta  are  prob- 
ably similar  to  values  for  the  Sparta  in  adjacent  areas.  Transmissi- 
bilities  reported  for  aquifer  tests  made  in  Hinds  County  ranged  from 
22,000  to  75,000  gpd  per  foot.  Kell  yields  as  great  as  1,500  gpm  have 
been  reported  for  wells  in  the  Sparta  in  Madison  County. 

The  Sparta  Sand  generally  yields  a soft  sodium  bicarbonate  water 
of  good  quality;  however,  in  some  localities  the  water  contains  exces- 
sive iron  or  is  colored. 

Canton,  the  largest  producer  of  water  from  the  Sparta  Sand  in 
WRPA  7,  withdraws  about  2 mgd.  The  aquifer  is  capable  of  supporting 
much  larger  yields.  Water  level  declines  in  WRPA  7 are  mostly  the  re- 
sult of  pumping  in  the  Jackson  area  (not  in  WRPA  7)  and  in  WRPA  4,  prin- 
cipally in  the  Yazoo  City  area. 

Cockfield  formation 

The  Cockfield  Formation  crops  out  in  northeastern  Madison  and  south- 
western Attala  Counties.  The  maximum  thickness  of  the  formation  in 
WRPA  7 is  about  400  feet  in  Madison  County.  Irregular  sand  beds  occur 
throughout  the  formation,  but  the  thicker,  more  permeable  sands  are 
usually  in  the  lower  part. 

The  Cockfield  is  a good  aquifer  in  some  areas  in  WRPA  7.  One  aqui- 
fer test  made  in  Madison  County  indicated  a coefficient  of  transmissi- 
bility of  35,000  gpd  per  foot.  The  aquifer  is  the  source  of  water  for 
most  of  the  small  domestic  and  stock  wells  in  Madison  and  southwestern 
Attala  Counties  and  for  several  community  water  systems  in  Madison 
County. 

The  water  in  the  Cockfield  format  ion  is  a soft  sodium  bicarbonate 
type.  Although  in  some  places  treatment  is  required  for  iron  removal , 
the  water  is  generally  suitable  for  most  uses  without  treatment. 

barge  wells  in  the  Cockfield  Formation  yield  several  hundred 


gallons  per  minute.  Pumpage  from  the  Cockfield  in  WRPA  7 totals  about 
0.5  mgd.  Most  of  the  water  level  decline  in  the  Cockfield  in  WRPA  7 is 
the  result  of  regional  withdrawals. 

Forest  Hill  Sand  and  Vicksburg  Group 

The  Forest  Hill  Sand  and  Vicksburg  Group  contain  fresh  water  in 
northern  Claiborne  County;  however,  these  aquifers  are  not  potential 
sources  for  large  supplies  of  ground  water.  The  materials  composing 
the  aquifers  in  both  units  are  too  fine  grained  to  yield  more  than  a 
few  gallons  per  minute.  Also,  the  water  is  commonly  colored. 

Catahoula  Sandstone 

The  Catahoula  Sandstone  is  the  only  artesian  aquifer  capable  of 
yielding  sufficient  water  for  public  and  industrial  needs  in  Claiborne, 
Jefferson,  and  northern  Adams  Counties.  The  deepest  fresh  water  in 
WRPA  7 south  of  Claiborne  County  is  in  the  Catahoula. 

The  water  bearing  characteristics  of  the  Catahoula  Sandstone  im- 
prove southward  as  successively  younger  beds  are  included  and  the  sand 
beds  in  the  formation  become  thicker. 

Aquifer  tests  indicate  coefficients  of  transmissibility  ranging  up 
to  about  75,000  gpd  per  foot  for  individual  sand  beds  in  the  Catahoula, 
and  the  aggregate  transmissibility  for  all  sand  beds  at  localities  in 
and  south  of  Adams  County  is  probably  considerably  higher.  The  highest 
yield  reported  for  wells  in  the  Catahoula  in  WRPA  7 is  about  800  gpm; 
however,  the  formation  is  capable  of  larger  yields. 

Water  from  the  Catahoula  commonly  requires  treatment  for  iron  re- 
moval or  corrosiveness;  otherwise,  it  is  generally  of  good  quality. 

Present  withdrawals  of  water  from  the  Catahoula  Sandstone  are 
about  15  mgd,  mostly  for  public  and  industrial  use  in  the  Natchez  area. 
The  potential  yield  of  the  Catahoula  in  WRPA  7 is  estimated  to  be  about 
35  mgd. 

Upper  Miocene  Aquifers 

The  Hattiesburg  and  Pascagoula  Formations,  of  Miocene  age,  comprise 
a thick  series  of  alternating  sand  and  clay  beds.  As  there  are  no  satis- 
factory criteria  for  differentiating  these  formations  in  the  subsurface, 
they  are  here  classified  as  undifferentiated  upper  Miocene  beds.  The 
undifferentiated  Miocene  sand  beds  are  the  principal  sources  of  ground 
water  in  southern  Adams,  southern  Franklin,  and  Wilkinson  Counties. 

Coefficients  of  transmissibility  ranging  up  to  100,000  gpd  per  foot 
have  been  reported  for  Upper  Miocene  aquifers  in  Wilkinson  County.  The 
largest  reported  yield  for  a well  made  in  Upper  Miocene  Sand  is  about 
600  gpm;  however,  much  higher  yields  are  feasible. 
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Water  from  the  Upper  Miocene  Sands  commonly  has  a low  pH  and  in 
some  places  contains  excessive  iron.  The  dissolved-solids  content  is 
low  and  the  water  is  a calcium  or  sodium  bicarbonate  type. 

Pumpage  from  the  Upper  Miocene  is  estimated  to  be  about  2 mgd  in 
the  southern  part  of  WRPA  7.  The  potential  yield  in  the  area  is  about 
35  mgd. 

Citronelle  Formation 

Sand  and  gravel  of  the  Citronelle  formation  cap  hills  and  ridges 
in  the  southern  part  of  WRPA  7.  The  Citronelle,  a blanket  deposit  over- 
lying  the  Miocene  erosional  surface,  is  as  much  as  200  feet  in  thickness 
in  some  places.  Most  of  the  recharge  from  precipitation  is  rather  rap- 
idly discharged  to  streams;  hence,  the  Citronelle  is  an  important  con- 
tributor to  low  flow  of  streams.  The  Citronelle  is  also  a source  of  re- 
charge to  the  underlying  Miocene  beds.  Although  the  saturated  thickness 
of  the  Citronelle  is  usually  less  than  100  feet,  the  aquifer  is  commonly 
under  water  table  conditions  and  yields  of  several  hundred  gallons  per 
minute  to  wells  are  feasible. 

Water  from  the  Citronelle  formation  is  generally  very  low  in  dis- 
solved solids  and  is  acidic.  The  water  commoniy  contains  excessive 
iron.  Pumpage  from  the  Citronelle  in  WRPA  7 is  restricted  to  domestic 
and  stock  water  supplies. 


Quaternary  Aquifers 

Mississippi  River  Valley  Alluvial  Aquifer 

In  WRPA  7,  the  Mississippi  Alluvial  Plain  is  irregular  in  width  as 
a result  of  the  meandering  course  of  the  Mississippi  River.  At  some 
places,  the  river  impinges  on  the  bluffs  forming  the  eastern  boundary 
of  the  alluvial  plain;  elsewhere,  the  alluvial  plain  extends  more  than 
10  miles  east  of  the  river. 

The  alluvial  deposits  in  the  western  part  of  WRPA  7 properly  aver- 
age more  than  100  feet  in  thickness  and  are  abundantly  water  bearing. 
Recharge  is  mostly  by  precipitation;  however,  the  alluvial  aquifer  is 
occasionally  recharged  by  flooding  (levees  have  not  been  constructed  on 
the  east  side  of  the  river  in  WRPA  7). 

Wells  in  the  Mississippi  River  Valley  alluvial  aquifer  are  capable 
of  large  yields.  The  coefficient  of  transmissibil ity  for  the  aquifer  is 
estimated  to  be  as  high  as  250,000  gpd  per  foot.  Industrial  wells  made 
in  the  aquifer  in  the  Natchez  area  commonly  yield  2,000  gpm  or  more,  and 
reported  specific  capacities  range  from  30  to  150  gpm  per  foot  of 
drawdown. 

Water  from  the  Mississippi  River  Valley  alluvial  aquifer  is 
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generally  a very  hard  calcium  bicarbonate  type  containing  several  milli- 
grams per  liter  of  iron  in  solution. 

About  37  mgd  is  pumped  from  the  alluvial  aquifer  in  WRPA  7.  The 
potential  yield  of  the  aquifer  is  estimated  to  be  nearly  120  mgd;  how- 
ever, the  potential  yield  will  be  greatly  increased  if  well  fields  are 
located  near  the  Mississippi  River  or  near  other  major  streams. 


Effects  of  Ground  Water  Withdrawals 
and  Management  Considerations 

Water  level  declines  in  the  Cretaceous  and  tertiary  aquifers  in  the 
northern  part  of  WRPA  7 have  been  small,  reflecting  the  effects  of  re- 
gional ground  water  withdrawals  rather  than  withdrawals  within  the  area. 
The  largest  withdrawals  are  made  from  the  Meridian- upper  Wilcox  aquifer 
and  the  Sparta  Sand,  the  aquifers  having  the  best  potential  for  future 
development,  l-'rom  the  standpoint  of  planning  and  management,  the  ex- 
treme northern  part  of  the  area  is  characterized  by  deep  (over  2,000 
feet)  , comparatively  low  yielding  aquifers  containing  moderately  miner- 
alized water.  A short  distance  to  the  southwest,  shallow  aquifers  in 
the  Wilcox  Croup  are  available,  but  these  aquifers  are  also  generally 
low  yielding;  hence,  Choctaw,  Montgomery,  and  Webster  Counties,  Miss., 
do  not  have  a great  potential  for  ground  water  development.  The  remain- 
der of  the  northern  part  of  WRPA  7 is  underlain  by  excellent  sources  of 
ground  water,  the  Meridian -upper  Wilcox  aquifer  and  the  Sparta  Sand. 

fhe  only  significant  water  level  declines  in  the  southern  part  of 
WRPA  7 have  occurred  in  two  zones  in  the  Catahoula  Sandstone  in  the 
Natchez,  Miss.,  area  where  about  15  mgd  is  pumped  from  the  aquifer  for 
municipal  and  industrial  water  supplies.  Although  significant,  the  de- 
cline at  Natchez  is  not  serious.  Regional  declines  in  Upper  Miocene 
aquifers  in  the  southern  part  of  WRPA  7 are  mostly  the  result  of  large 
withdrawals  in  the  Baton  Rouge  area  (about  50  miles  south  in  WRPA  8). 

Water  levels  in  the  Mississippi  River  alluvial  aquifer  are  un- 
affected except  in  industrial  areas  south  of  Natchez  where  the  normal 
streamward  slope  of  the  potent ioninctric  surface  has  been  reversed  as  a 
result  of  industrial  pumpage  from  the  alluvium. 
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INTRODUCTION 


KRPA  S,  an  area  covering  5,705  square  miles  and  representing  approx- 
imately 0 percent  of  the  Lower  Mississippi  Region,  lies  in  southeastern 
Louisiana.  About  5,521  square  miles  of  the  area  are  land,  and  the  re- 
maining 184  square  miles  are  covered  with  water.  The  area  is  bounded  on 
the  west  by  the  Last  Atchafalaya  Basin  protection  levee  and  the  Missis- 
sippi River,  on  the  north  by  the  llomochitto  and  Bogue  Ciiitto  River  Ba- 
sins, on  the  east  by  the  Tchefuncta  River  and  Lake  Pont chart rain,  and  on 
the  south  by  the  Mississippi  River.  The  Mississippi  River  (WRPA  1) 
divides  WRPA  8 into  two  areas,  with  approximately  one-eighth  of  the  area 
located  west  of  the  Mississippi  River,  live  major  streams  discharge 
flow  from  IVRPA  8 into  WRPA  10.  The  Amite,  Tickfaw,  Natalbany,  and 
Tangipahoa  Rivers  originate  in  IVRPA  8.  Tide  influences  the  area  adja- 
cent to  Lakes  Maurepas  and  Pont chart rain.  Major  hurricanes  may  raise 
Lake  Maurepas  and  Pontchartrain  as  much  as  10  feet  above  m.s.l.  \J 

The  Amite  River  has  its  source  in  southwestern  Mississippi  and  flows 
in  a southern  and  southeasterly  direction  for  a distance  of  170  miles  to 
kike  Maurepas.  from  its  mouth,  there  is  a navigable  connection  through 
Lake  Maurepas  and  Pass  Manchac  to  Lake  Pontchartrain  and  thence  to  New 
Orleans,  La.,  and  the  Gulf  Intracoastal  Waterway  and  other  Mississippi 
River  ports.  The  head  of  navigation  on  the  Amite  is  at  the  mouth  of 
Bayou  Manchac  (mile  55. ”5) . In  the  reach  below  mile  55.75,  the  channel 
of  the  Amite  meanders  through  a heavily  timbered  swamp  with  little  re- 
lief. Between  Bayou  Manchac  and  the  mouth  of  the  Comite  River  (mile  54), 
the  Amite  meanders  through  a narrow  timbered  valley  cut  through  low  pine- 
covered  hills.  Prom  this  juncture,  the  Amite  has  a steep  bed  slope  to 
its  source,  and  is  a typical  lull  country  stream.  The  principal  tribu- 
taries of  the  Amite  River  arc  Bayou  Manchac,  the  Comite  River,  and 
Colyell  Creek.  Bayou  Manchac  and  its  tributaries  drain  the  lower  por- 
tion  of  the  city  of  Baton  Rouge,  La.,  and  a large  area  of  lowlands  lying 
south  and  east  of  Baton  Rouge.  The  Comite  River  enters  the  Amite  River 
below  Denham  Springs,  La.,  and  its  tributary,  Hurricane  Creek,  drains 
the  upper  portion  of  the  city  of  Baton  Rouge  and  the  surrounding  area. 
Colyell  Creek,  with  its  many  branches,  enters  the  Amite  River  lie  low  Port 
Vincent,  La.,  and  drains  an  extensive  area  of  gently  rolling  uplands  in 
Livingston  Parish. 

The  Tickfaw  River  lias  its  source  in  southwestern  Mississippi  and 
flows  in  a southerly  direction  through  St.  Helena,  Livingston,  and 


1/  Mean  sea  level  - the  datum  to  which  all  elevations  are  referenced 
unless  otherwise  noted. 
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Tangipahoa  Parishes  to  Lake  Maurepas.  The  Natalbany  River,  from  its 
head  to  mile  25,  flows  through  low  pine  hills;  the  lower  25  miles  of 
channel  winds  through  heavily  timbered  swamps  to  Lake  Maurepas.  lhe 
principal  tributaries  of  the  Tickfaw  River  are  the  Blood,  Natalbany, 
and  Pontchartrain  Rivers. 

The  Tangipahoa  River  originates  in  southwest  Mississippi  near  the 
town  of  McComb,  Miss.,  and  flows  in  a southerly  direction  lor  a distance 
of  about  110  miles  to  its  terminus  in  the  northwest  portion  of  Lake 
l’ontchartrain.  The  stream  varies  in  width  from  a few'  feet  in  the  upper 
reaches  to  about  200  feet  near  the  mouth.  Streamflow  is  fairly  rapid  in 
the  upper  reaches  but  becomes  tidal  in  the  lowlands  adjacent  to  the  lake. 


SURl'AQ:  WAThR 


Quantity 

The  average  annual  discharge  of  all  streams  originating  in  WRPA  8 
is  about  5,700  c.f.s.,  or  about  1.0  c.f.s.  per  square  mile. 

Present  Utilization 

~ Withdrawals  from  surface  water  sources  in  WRPA  8 during  1970  aver 
aged  about  3,045  c.f.s.,  or  about  89  percent  of  the  total  water  with- 
drawn. Withdrawals  from  brackish  water  sources  for  this  area  averaged 
only  19  c.f.s.  and  the  water  was  withdrawn  for  use  by  mineral  industries 
in  the  area.  The  major  fresh  water  withdrawals  were  for  industrial  uses 
(about  2,100  c.f.s.)  and  thermoelectric  power  (900  c.f.s.). 

Ground  water  withdrawals  in  WRPA  8 during  1970  averaged  about 
370  c.f.s.  Of  this  amount,  17  c.f.s.  was  from  brackish  sources.  Major 
ground  water  withdrawals  were  for  industrial  purposes  (about  250  c.f.s.). 

During  1970,  about  720  c.f.s.,  or  21  percent  of  the  total  surface 
and  ground  water  withdrawals  from  WRPA  8,  were  consumed.  The  remaining 
2,700  c.f.s.  was  released  and  returned  to  nearby  streams,  thus  resulting 
in  a net  decrease  to  streamflow  of  about  355  c.f.s.  The  major  consump- 
tion of  water  in  the  area  was  for  industrial  purposes  (600  c.f.s),  which 
comprised  84  percent  of  the  total  amount  of  water  consumed.  The  second 
leading  consumer  of  water  was  for  hydroelectric  power  production 
(59  c.f.s.).  Major  nonconsumptive  uses  of  water  were  for  fishing,  boat- 
ing, and  related  water  sports. 

Additional  information  on  the  withdrawals  of  ground  and  surface 
water  in  WRPA  8 during  1970  is  given  in  table  15  of  the  Regional  Sum- 
mary7. This  table  also  presents  pertinent  data  on  the  consumption  of 
water  for  various  purposes  in  this  WRPA  and  in  each  of  the  other  areas 
in  the  Lower  Mississippi  Region. 

Stream  Management 

The  major  purposes  for  management  of  streamflow  in  WRPA  8 are  in- 
dustrial usage  find  flood  control.  In  the  tributary  basins,  emphasis  is 
almost  entirely  on  industrial  usage. 

Impoundments.  In  WRPA  8 there  are  no  reservoirs  which  Iiave  a 
total  capacity  of  5,000  acre-feet  or  more. 

Diversions.  Most  of  the  diversions  arc  made  for  fish  and  wildlife; 
the  remaining  diversions  are  for  municipal  and  industrial  uses. 

Channel  modification.  Channel  modification,  which  consisted  of 
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channel  enlargement,  clearing,  and  snagging,  has  taken  place  on  the  major 
streams  in  WRPA  8. 


Navigation.  Inland  water  navigation  is  provided  on  the  .Amite,  Tick- 
faw,  Natalbany,  and  Tangipahoa  Rivers  and  the  Gulf  Intracoastal  Waterway 
from  Morgan  City  to  Port  Allen,  La. 

Streamflow 

In  this  study,  the  various  periods  of  flow  that  were  used  for  the 
selected  gaging  stations  were  determined  by  the  availability  of  dis- 
charge data  at  the  sites. 

Measurement  facilities.  Streamflow  data  at  four  sites  in  WRPA  8 
were  selected  for  presentation  in  this  section.  Because  of  tidal  in- 
fluences, daily  discharge  records  are  available  only  for  the  headwater 
areas  of  the  principal  streams;  however,  daily  stage  records  are  avail- 
able from  stations  located  within  the  areas  of  tidal  influence.  The  lo- 
cations of  these  sites  are  shown  in  figure  345,  and  are  identified  by 
U.  S.  Geological  Survey  and  Corps  of  engineers  station  numbers.  A sum- 
mary of  the  controlling  agency,  drainage  area  (where  available) , period 
of  record,  gage  datum,  and  other  pertinent  data  for  each  of  these  sta- 
tions is  shown  in  table  221. 

Average  discharge  for  WRPA  8.  Figure  345  also  presents  isopleths 
showing  the  mean  annual  runoff  for  the  northern  part  of  WRPA  8.  (Mean 
annual  runoff  data  for  the  southern  part  were  not  available  because  of 
tidal  influence.)  Streams  originating  in  WRPA  8 have  an  estimated  aver- 
age annual  discharge  of  about  5,700  c.f.s. 

Average  discharge  for  selected  stations.  Observed  mean  discharges 
by  months  for  selected  gaging  stations  in  WRPA  8 are  given  in  tables 
222-225. 

Figures  346-349  are  graphical  representations  of  the  average 
monthly  discharge  for  selected  discharge  sites.  The  figures  also  pre- 
sent the  maximum,  minimum,  20  percent,  and  80  percent  duration  monthly 
flows  for  WRPA  8 . 

Peak  flow  frequency  curves  for  each  study  station  are  shown  in 
figures  350-353.  These  curves  reflect  the  annual  peak  discharge  for 
each  station. 

Low  flow  frequency  curves  for  each  study  station  are  shown  in  fig- 
ures 354-357.  These  curves  represent  the  lowest  average  flow  for  pe- 
riods of  7,  15,  30,  and  60  consecutive  days.  Low  flow  frequency  curves 
are  used  in  determining  the  dependable  supply  of  surface  water  without 
storage  in  a stream. 

Duration  curves  for  daily  flows  are  presented  in  figures  358-361. 
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The  curves  indicate  the  percent  of  time  that  any  given  flow  is  equaled 
or  exceeded  at  each  site.  The  occurrence  of  these  flows  is  not  neces- 
sarily during  consecutive  periods,  but  may  have  occurred  at  any  time 
during  the  period  of  record  for  the  station. 

Tables  226-229  present  data  on  the  dependable  yield  characteristics 
at  each  of  the  selected  discharge  sites.  These  tables  show  the  lowest 
mean  flows  for  from  1 to  10  consecutive  years  of  the  period  of  record. 

Flow  Velocities 

Time  of  travel  studies  have  been  made  on  the  Comite,  Amite,  iickfaw, 
and  Tangipahoa  Rivers  in  WRPA  8.  Travel  times  were  measured  with  dye 
tracings  through  subreaches  of  each  stream  during  conditions  of  low  flow. 
These  data  were  used  to  compute  the  average  velocity  of  flow  in  each  sub- 
reach,  as  shown  in  figure  52. 

The  velocities  correspond  to  specific  discharges,  and  since  veloc- 
ity is  a function  of  discharge,  the  user  should  be  cautious  in  applying 
these  data  to  any  other  condition  of  flow1.  In  general,  stream  veloc- 
ities vary  with  discharge  so  that  at  higher  discharges,  greater  veloc- 
ities would  be  expected.  The  discharges  shown  in  figure  52  for  WRPA  8 
are  for  flows  which  are  equaled  or  exceeded  about  98  percent  of  the  time. 

The  velocities  represent  the  average  velocity  through  a subreach; 
however,  velocities  can  vary  from  point  to  point  within  a subreach.  The 
velocities  given  in  WRPA  8 were  based  on  preliminary  information  and  are 
subject  to  revision  upon  completion  of  further  studies. 

River  Profiles 

Protiles  of  the  major  streams  in  WRPA  8 are  shown  in  figures  362- 
365.  The  profiles  were  constructed  from  topographic  maps  and  hydro- 
graphic  surveys.  The  average  annual  high  water  state  was  plotted  from 
data  at  various  gaging  stations  along  the  river. 


HURRICANE  OVERFLOW 


Figure  366  outlines  the  areas  which  would  be  flooded  by  the  occur- 
rence of  a hurricane  with  a once  in  100-year  return  frequency  and  a 
Standard  Project  Hurricane  (SPH) . The  SPH  is  defined  as  a synthetic 
hurricane  which  represents  the  most  severe  combination  of  hurricane  pa- 
rameters that  is  reasonably  characteristic  for  a specified  region,  ex- 
cluding extremely  rare  combinations.  The  frequency  of  recurrence  for 
the  SPH  is  dependent  on  the  vulnerability  of  the  location  of  interest  to 
hurricanes  on  tracks  critical  to  the  area.  It  is  considered  to  be  such 
a rare  event  that  the  assignment  of  the  frequency  is  inappropriate.  Pa- 
rameters for  the  SPH,  from  which  hurricanes  of  other  intensities  may  be 
derived,  have  been  assigned  by  the  U.  S.  National  Weather  Service  and 
mutually  agreed  upon  by  representatives  of  that  agency  and  the  Corps  of 
Engineers.  The  limits  of  flooding,  as  shown  in  figure  366,  represent 
flooding  which  would  be  caused  by  many  hurricanes  whose  tracks  would  be 
critical  to  all  areas  simultaneously . This  was  accomplished  by  trans- 
posing the  tracks  successively  along  the  coast  so  that  each  segment  of 
coast  in  turn  would  be  subjected  to  maximum  flooding  from  the  same  in- 
tensity hurricane. 


Quality 

The  water  in  WRPA  8 is  suitable  for  most  uses  with  little  or  no 
treatment.  Streams  in  the  area  are  made  up  of  varying  proportions  of 
water  from  direct  runoff  and  ground  water  discharge.  At  low  flow,  most 
of  the  stream  discharge  consists  of  ground  water  discharge  into  the 
stream,  and  at  high  flow  most  of  the  discharge  consists  of  direct  run- 
off. Usually  the  dissolved -sol ids  contents  of  the  water  are  greatest  at 
low  flow  and  lowest  during  periods  of  high  flow;  however,  analyses  of 
samples  collected  from  the  Tangipahoa  River  at  Robert,  La.,  and  the 
Amite  River  near  Denham  Springs,  La.,  during  the  period  October  1970  to 
August  1971  indicate  that  the  dissolved-sol ids  content  did  not  vary  over 
a wide  range  with  variation  in  water  discharge.  In  fact,  analyses  of 
water  from  these  streams  show  that  the  dissolved-sol ids  content  ranged 
from  37  to  65  mg/ I for  both  rivers.  The  water  is  soft,  the  greatest 
hardness  measured  being  17  mg/1.  All  the  chemical  constituents  analyzed 
were  below  the  maximum  concentration  allowed  for  most  uses.  The  source 
and  concentration  of  selected  constituents  are  shown  in  table  230. 
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Table  222  - Observed  Mean  Discharge  in  c.f.s.,  Sta  7-378S,  Amite 
River  near  Denham  springs.  La.,  1938  1970 


Year 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

STav 

Jun 

Jul 

Aug 

Annua  1 

1938 

1939 

318 

356 

500 

1,103 

2,237 

2,679 

1,390 

2,333 

2,58-’ 

689 

576 

412 

483 

1,264 

1940 

349 

323 

441 

552 

2,582 

1,170 

3,574 

2,146 

2,064 

S.309 

2,909 

860 

1 ,8  54 

1941 

394 

1,111 

6.040 

1,993 

972 

2,123 

1 ,240 

780 

1,237 

1 ,026 

1 .154 

525 

1,560 

1942 

411 

484 

1,220 

2,066 

2,547 

3,027 

2,771 

1,171 

1,312 

1 ,100 

1,700 

2,359 

1,673 

1943 

725 

616 

2,536 

2,010 

4.133 

8.890 

1 ,887 

731 

683 

692 

520 

1,750 

2,090 

1944 

444 

1 ,646 

3,027 

3.617 

2,465 

3,700 

2,755 

1,713 

786 

522 

1 .123 

922 

1,894 

1945 

760 

1,382 

1,903 

3,796 

4,736 

1,339 

2,857 

1,808 

939 

866 

775 

525 

1,787 

1946 

1,136 

563 

1 ,971 

4.874 

3,611 

3,674 

74  3 

4,294 

2,718 

3,926 

1 .301 

1 ,284 

2,511 

1947 

593 

2.142 

1 ,932 

6,982 

1 , 305 

6,731 

5,366 

1 ,091 

1.475 

639 

591 

838 

2.483 

1948 

524 

2,084 

3,924 

2.859 

4 , 539 

8,997 

1 ,635 

1 ,011 

579 

582 

523 

701 

2,330 

1949 

467 

4,328 

6,002 

3,078 

5,994 

6,302 

5,538 

3.670 

1.221 

2,792 

1 ,436 

987 

3,469 

1950 

1,426 

836 

711 

6,062 

4,277 

4 ,405 

1 .874 

1 ,430 

3,047 

958 

840 

631 

2,198 

1951 

874 

507 

1,666 

2,103 

4 ,657 

4.614 

4 ,086 

837 

1,102 

954 

596 

529 

1 .858 

1952 

425 

467 

1.210 

620 

1 .918 

1 ,022 

2,018 

1 ,595 

556 

518 

496 

359 

929 

1953 

307 

383 

834 

1,877 

5,153 

4,680 

2,299 

13,590 

1,050 

1 .457 

1,230 

515 

2,781 

1954 

367 

495 

4,297 

2,358 

1,077 

948 

1,175 

1 ,619 

454 

481 

386 

581 

1 ,202 

1955 

563 

405 

778 

2.573 

5,760 

8 50 

6,708 

937 

540 

1,127 

2,183 

537 

1 .880 

1956 

363 

512 

2,011 

650 

6,391 

4 ,975 

1,107 

535 

752 

670 

442 

366 

1 ,548 

1957 

310 

334 

621 

515 

1,326 

2,260 

2.725 

1,208 

1,146 

1 ,642 

550 

1,152 

1,146 

1958 

1,303 

4,733 

2,088 

2,913 

2,679 

3,683 

2,2  30 

1 ,610 

1.645 

1 .052 

830 

1 , 95  S 

2,218 

1959 

638 

518 

526 

941 

6,591 

1,721 

1,869 

2,248 

3,048 

1,391 

1,818 

649 

1,794 

1960 

733 

1,069 

3,238 

2,618 

2,943 

1,362 

1,065 

1,153 

500 

466 

1,120 

621 

1,405 

1961 

429 

578 

578 

4 ,100 

6,651 

6,960 

3,64' 

870 

871 

1,011 

878 

1,853 

2,341 

1962 

539 

2,486 

7,197 

4,985 

1,255 

869 

5,629 

1,730 

1.4  89 

653 

624 

573 

2,342 

1963 

556 

417 

519 

1 .387 

1 .403 

914 

512 

419 

452 

595 

531 

368 

669 

1964 

296 

350 

623 

2,122 

1,744 

7.475 

3,030 

1 ,425 

579 

2,729 

833 

459 

1 ,813 

1965 

5,821 

1,263 

3,062 

1,061 

3,444 

3,406 

770 

512 

454 

564 

638 

1 , 348 

1,859 

1966 

425 

544 

1 . 378 

4,548 

11,810 

3,649 

3,486 

1 .902 

765 

638 

507 

4 50 

2,445 

1967 

434 

452 

420 

686 

1,689 

823 

6,823 

3,993 

833 

623 

672 

4 " 0 

1 ,485 

1968 

395 

355 

1 ,474 

1,551 

609 

1 ,321 

1 ,887 

1,737 

662 

545 

602 

398 

965 

1969 

354 

463 

2,534 

906 

2,756 

3,207 

4 ,410 

2,050 

467 

1,023 

496 

343 

1,584 

1970 

1,839 

370 

890 

856 

704 

2,189 

1 ,450 

696 

762 

667 

543 

627 

970 

Mean 

766 

1,018 

2,067 

2,449 

3,436 

3,436 

2,767 

1,964 

1,149 

1,184 

919 

804 

1 .824 

Table  i 

123  • Observed  Mean  Discharge 
River  at  Holden,  La., 

in  c.f.s., 
1941-1970 

Sta  7-3760,  Tickfa* 

Year 

Oct 

Nov 

Dec 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Annual 

1941 

100 

204 

1,105 

386 

lbl 

362 

309 

141 

179 

169 

249 

143 

294 

1942 

103 

106 

250 

408 

4 86 

512 

24  1 

319 

318 

264 

535 

579 

343 

1943 

154 

135 

532 

397 

662 

1 ,696 

273 

165 

166 

171 

166 

314 

402 

1944 

111 

266 

356 

607 

390 

612 

423 

279 

198 

123 

18' 

184 

311 

1945 

113 

213 

309 

557 

765 

2SO 

442 

366 

147 

239 

162 

111 

303 

1946 

244 

133 

349 

827 

534 

855 

148 

641 

413 

891 

353 

417 

486 

1947 

149 

339 

421 

1 ,310 

265 

1 ,190 

1,199 

233 

218 

131 

122 

183 

482 

1948 

136 

592 

991 

416 

790 

1,578 

293 

192 

131 

142 

131 

2 77 

472 

1949 

119 

790 

992 

454 

960 

1 .037 

947 

656 

265 

468 

284 

209 

596 

1950 

229 

134 

163 

831 

866 

926 

37S 

209 

806 

207 

191 

178 

423 

1951 

155 

129 

279 

448 

928 

790 

684 

158 

157 

170 

122 

121 

341 

1952 

9b 

104 

148 

127 

382 

209 

358 

246 

135 

119 

107 

101 

177 

1953 

81 

88 

150 

349 

754 

742 

372 

1 ,960 

185 

371 

245 

132 

453 

1954 

96 

147 

1 ,145 

467 

219 

186 

239 

29b 

111 

111 

89 

172 

275 

1955 

117 

110 

140 

508 

903 

138 

860 

183 

115 

262 

84  0 

116 

354 

1956 

96 

no 

291 

163 

1,126 

904 

207 

135 

136 

1 14 

103 

89 

287 

1957 

87 

87 

125 

98 

261 

34  9 

4 36 

142 

116 

116 

99 

452 

196 

1958 

183 

947 

371 

385 

569 

770 

389 

528 

193 

28' 

187 

165 

413 

1959 

110 

99 

103 

142 

997 

287 

280 

279 

927 

309 

121 

321 

1960 

248 

202 

418 

464 

706 

252 

281 

179 

104 

102 

167 

105 

268 

1961 

100 

94 

101 

4 1 ' 

1 .627 

1 ,:7o 

619 

177 

180 

287 

277 

246 

442 

1962 

131 

SOI 

1 .565 

1 , 144 

265 

23  8 

1.118 

498 

338 

153 

143 

143 

521 

1963 

119 

111 

122 

24  5 

304 

197 

118 

97 

129 

150 

120 

93 

150 

1964 

83 

86 

139 

509 

4 2" 

1 .407 

738 

335 

130 

163 

130 

97 

354 

1965 

591 

273 

693 

241 

767 

669 

162 

113 

101 

112 

106 

146 

329 

1966 

102 

94 

155 

681 

2,592 

798 

500 

285 

124 

142 

175 

108 

465 

1967 

109 

101 

117 

193 

326 

146 

1 .210 

4 10 

133 

151 

15b 

158 

266 

1968 

91 

90 

126 

22  8 

115 

226 

58' 

276 

125 

98 

85 

75 

177 

1969 

71 

78 

543 

168 

387 

507 

909 

302 

112 

148 

113 

84 

284 

1970 

85 

77 

116 

146 

156 

354 

282 

107 

130 

115 

no 

96 

148 

Mean 

140 

215 

410 

444 

656 

648 

SOO 

330 

217 

208 

202 

180 

344 

467 


Table  2 24 


Observed  Mean  Discharge  in  c.f.s.,  Sta  7 3765,  Natalbany 
River  at  Baptist,  La.,  1943-1970 


Yea  r 

Oct 

Eo\ 

Del 

J5H 

Fel 

Mai 

Ap  r 

Wav 

Tun 

Jul 

Rug 

"Sep 

Annual 

1943 
194  4 

_ 

75 

105 

300 

130 

199 

64 

123 

24 

8 

22 

253 

35 

92 

1 94  S 

9 

137 

103 

214 

2 57 

32 

113 

80 

13 

85 

46 

15 

91 

1946 

121 

8 

114 

301 

165 

375 

12 

257 

14  1 

230 

75 

45 

1 55 

1947 

18 

76 

73 

417 

22 

529 

4 39 

30 

26 

4 

8 

77 

144 

194  8 

21 

317 

521 

128 

180 

520 

32 

17 

6 

13 

5 

108 

156 

1949 

6 

750 

315 

95 

247 

286 

243 

121 

33 

190 

120 

59 

204 

1950 

70 

9 

31 

173 

322 

3 52 

93 

30 

412 

30 

2 b 

41 

131 

1951 

25 

9 

75 

130 

240 

374 

91 

17 

14 

33 

15 

17 

86 

1952 

7 

6 

1 1 

13 

181 

51 

144 

53 

13 

14 

9 

10 

42 

19  53 

3 

9 

74 

171 

366 

20  6 

168 

’’91 

2 56 

127 

52 

1 1 

177 

1954 

7 

178 

710 

139 

77 

33 

120 

52 

10 

31 

6 

13 

115 

1955 

4 3 

38 

27 

164 

26  5 

IS 

230 

32 

6 

7 8 

296 

12 

99 

19  56 

8 

32 

24 

34 

418 

231 

45 

45 

77 

26 

1 6 

9 

79 

1957 

8 

5 

61 

10 

8 3 

88 

224 

1 ” 

27 

8 

23 

54 

50 

19  38 

17 

301 

105 

137 

222 

327 

143 

195 

28 

116 

29 

37 

1 37 

19  59 

9 

47 

368 

57 

37 

8 2 

341 

121 

125 

38 

101 

1960 

133 

37 

96 

98 

24  1 

62 

138 

59 

9 

18 

65 

14 

80 

1961 

7 

6 

12 

119 

819 

457 

158 

49 

28 

166 

82 

127 

165 

1962 

14 

270 

622 

351 

34 

4 1 

310 

53 

92 

14 

10 

19 

153 

1963 

34 

5 

15 

4 1 

11 

33 

8 

6 

16 

20 

1 1 

7 

25 

1964 

3 

15 

51 

178 

221 

521 

315 

63 

9 

20 

12 

178 

1 31 

1965 

48 

65 

184 

137 

34  4 

161 

26 

21 

7 

1 8 

20 

21 

86 

1966 

5 

3 

19 

227 

1 ,026 

135 

123 

28 

15 

14 

26 

28 

131 

196' 

16 

6 

13 

47 

131 

19 

4 53 

90 

22 

23 

52 

42 

75 

196  8 

6 

5 

39 

95 

19 

104 

4 5 

32 

15 

16 

46 

6 

36 

1969 

6 

13 

276 

43 

139 

218 

398 

92 

10 

23 

6 

6 

102 

1970 

21 

5 

13 

33 

42 

156 

62 

16 

28 

12 

26 

17 

36 

Mean 

25 

88 

157 

142 

243 

208 

157 

91 

S8 

54 

46 

4 6 

107 

Table 

22  S - 

Observed 

River 

Mean  Discharge 
at  Robert , La . , 

in  c.f.s., 
L 9 3 

. Sta 

■3755,  ' 

Tangipahoa 

Year 

"(5ct~  ~ 

v ■. 

~T)ec~ 

in 

Leu 

Mar 

n 

May 

. 

Jul 

Aug 

. ..; 

1939 

323 

325 

444 

816 

1,168 

1 , 149 

812 

678 

1 ,42b 

571 

506 

331 

708 

1940 

298 

294 

315 

381 

1,651 

747 

1 ,706 

1,175 

939 

2,381 

658 

401 

909 

1941 

371 

4 28 

2,740 

1,312 

604 

924 

894 

4 35 

503 

663 

619 

414 

830 

1942 

331 

356 

703 

1,459 

1 . 379 

722 

818 

592 

544 

921 

1,279 

870 

1943 

478 

406 

2,215 

1,125 

1,72; 

5,  106 

9’6 

611 

451 

455 

424 

1,19  3 

1 ,266 

1944 

416 

814 

889 

2,062 

1 , 246 

2 , 1 '8 

1 ,439 

1 ,393 

593 

420 

572 

" 27 

1 . • : 

1945 

518 

1,088 

1 ,169 

1 ,636 

...  1 

1,012 

1 .275 

983 

772 

978 

716 

416 

• . * : 

1 *46 

823 

502 

1,253 

2.342 

1 ,684 

2,48  2 

673 

1 ,773 

1 ,32  5 

3,112 

953 

1 ,267 

i . : 1 

194  7 

626 

1,114 

1,197 

3,873 

876 

2 , 99  3 

3,917 

950 

8 5b 

560 

54  0 

626 

. . . 

1948 

540 

1 ,615 

2,844 

1 ,257 

2,080 

4 ,M  7 

920 

600 

466 

481 

555 

1 ,526 

1.459 

194  9 

494 

3,122 

2 , 744 

1,275 

2 ,450 

2 ,665 

2,657 

2,710 

1 ,048 

1 .601 

1,260 

1 .012 

1 .915 

1950 

721 

557 

713 

1,961 

2,640 

2,355 

1 ,056 

86  5 

1,703 

828 

696 

555 

1,212 

1951 

638 

469 

843 

1,128 

2,402 

2,336 

2,023 

624 

632 

650 

4 •>  6 

492 

1 . 5 

19  52 

376 

407 

654 

496 

1,295 

’58 

1,042 

678 

429 

420 

373 

359 

604 

19  5 3 

304 

362 

565 

1,113 

2,094 

1 ,559 

950 

4 ,689 

8’8 

1 ,108 

97  3 

475 

1,255 

19  54 

365 

665 

3,691 

1 .262 

751 

717 

880 

630 

451 

4 94 

367 

507 

• . 

19  55 

533 

485 

564 

1 ,449 

2,2  36 

551 

2,234 

653 

376 

565 

1,117 

422 

922 

19  56 

371 

460 

7 69 

504 

.3,100 

2,211 

653 

537 

763 

752 

467 

439 

910 

19  57 

398 

363 

657 

487 

809 

931 

1,994 

539 

561 

460 

422 

1,381 

746 

19  58 

682 

2,381 

1,17  3 

1 .194 

1 ,481 

2,359 

1 ,268 

1,315 

•>68 

950 

646 

58" 

1.231 

1959 

4 52 

478 

480 

636 

2,507 

950 

1 .000 

1,038 

2,616 

936 

948 

54  2 

1,035 

I960 

75  9 

876 

1 ,052 

1 .184 

1,715 

976 

1 ,254 

885 

421 

44  1 

934 

502 

914 

1961 

385 

382 

4 13 

1 .628 

5,902 

3,908 

1,811 

64  7 

I ,025 

1,314 

898 

1,170 

: . i 

1962 

566 

3,04  1 

4.534 

3,396 

L , S4 

818 

2,397 

1,17  2 

1,416 

600 

558 

4 86 

1 ,671 

1963 

5S0 

423 

491 

807 

. 

698 

4 37 

362 

356 

4 64 

374 

356 

525 

1964 

306 

3 SO 

557 

1,321 

1,311 

3,'8> 

2 , 2 1 9 

774 

474 

654 

602 

372 

1,062 

196  5 

1 , 594 

744 

1 .868 

969 

2,237 

1 ,4  .4 

528 

422 

376 

380 

4 31 

4 52 

949 

1966 

358 

407 

503 

2,074 

‘.'ll 

1 .919 

1 ,003 

812 

4 ’ 5 

448 

488 

4 60 

1.33’ 

1967 

417 

382 

412 

643 

• 1 | 

530 

3,29  2 

923 

481 

415 

377 

389 

’62 

1968 

270 

303 

774 

844 

1 ■ ' 

667 

885 

976 

404 

36  3 

34  5 

321 

555 

1 96'J 

287 

316 

1 ,998 

675 

1 ,033 

1,458 

2,145 

1 .207 

44? 

603 

493 

373 

920 

1970 

42S 

504 

46  3 

542 

569 

1 ,060 

701 

4 35 

593 

539 

607 

4 O' 

5 54 

Mean 

4 99 

757 

1,240 

1 ,308 

1.876 

1.789 

1,430 

1,010 

769 

786 

6 35 

629 

1 .057 

468 
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Cable  -Jo 


Dependable  Yield  at  Sta  "'-5785,  Amite 
River  near  Denham  Springs, 


— 

T.OVl!'  t 

Percent  of 

i onsecut  ive  Y ears  of 

Inc lus ive 

Mean  1 lov* 

1939-1970 

1 .owe s t Mean  1 low 

Years 

c • t • s • 

Nk-.UI 

1 

1965- 1903 

009 

30.7 

l 

1908  1909 

1,225 

o7.2 

3 

1908  19 70 

1,173 

o4.3 

4 

190'  1970 

i,2Si 

08.0 

S 

1900- 1970 

1 ,489 

81  .b 

0 

1903  1908 

84.4 

7 

190 3- 1909 

1.343 

84.7 

a 

1903- 1970 

1,473 

80.8 

9 

1902  1970 

80.1 

10 

1901  1970 

. . 1 

90.3 

32 

1939-1970 

1,8*4 

100.0 

Cable  228  itependable  1 leld  at 
River  at  baptist, 

Sta 

La. 

■ . 

Nat  album 

1. 

OWC  t 

Percent  of 

consecutive  Years  of 

Inc lus ive 

Mea 

n Clow 

1943-1970 

holiest  Mean  1 low 

Years 

c 

• t.s. 

Mean 

1 

1903  1903 

25 

23.4 

1909  1970 

So 

52.3 

3 

1908  1970 

S8 

54.2 

4 

190"  1970 

02 

57.9 

S 

1900  1970 

70 

71.0 

0 

1903  1970 

72.0 

7 

1903- 1909 

83 

. .0 

8 

1903  1970 

77 

72.0 

9 

1902  1970 

80 

80.4 

10 

1901  1970 

94 

87.9 

28 

1943-1970 

107 

100.0 
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STATE  BOUNDARY 


PARISH  OR  COUNTY  BOUNOARY 


* -I... 


LOC  ATION  MAP 


MISSISSIPPI 

Louisiana' 


'ViNGSTi 


ST  JOHN 


Grom#rcy 


LOWER  MISSISSIPPI  REGION 
COMPREHENSIVE  STUDY 

LIMITS  OF  HURRICANE  OVERFLOW 

WRPA8 


FIGURE  366 


GROUND  U'ATP.R 


Tertiary  and  Quaternary  deposits  contain  fresh  ground  water 
throughout  WRPA  8 (figure  367).  Artesian  aquifers  of  Miocene  and  Plio- 
cene age  contain  fresh  water  as  deep  as  3,500  feet  below  mean  sea  level 
and  are  overlain  by  Quaternary  deposits,  except  for  a small  Miocene  out- 
crop in  southwestern  Mississippi.  Terraced  Pleistocene  deposits  form 
the  gently  rolling  hills,  and  Holocene  deposits  are  the  wide  floodplains 
that  characterize  the  area.  Together,  the  Miocene,  Pliocene,  and  Pleis- 
tocene deposits  constitute  a vast  thickness  of  southward-dipping  alter- 
nating sands  and  clays.  Miocene  ;md  Pliocene  sands  are  similar  litho- 
logically and  are  considered  together  in  this  report.  Pleistocene  sands 
are  generally  somewhat  coarser  and  not  as  well  sorted.  The  Mississippi 
River  Valley  alluvial  aquifer  is  the  most  significant  aquifer  of  Quater- 
nary age  mid  contains  the  only  fresh  water  available  in  the  extreme 
southern  part  of  the  area. 

About  two-thirds  of  the  210  mgd  pumped  in  WRPA  8 is  for  industrial 
use,  and  almost  all  of  this  is  withdrawn  in  the  Baton  Rouge  area.  Most 
of  the  remainder  is  for  municipal  use.  Only  a relatively  minor  amount 
is  withdrawn  for  rural  and  agricultural  purposes . 


Tertiary  Aquifers 

The  interbedded  Miocene  and  Pliocene  sands  in  IVRPA  8 form  a vast  ar- 
tesian aquifer  system.  Inasmuch  as  the  sands  are  interconnected  locally 
and  are  virtually  identical  lithologically,  they  arc  treated  as  a hydro- 
logic  unit  in  this  report  mid  are  referred  to  as  Mio-Pliocene  sands  for 
the  sake  of  convenience.  The  Miocene  deposits  crop  out  in  a small  area 
in  Wilkinson  County,  Miss.,  mid  arc  blanketed  by  Quaternary  deposits  to 
just  south  of  the  Louisiana  State  line,  beyond  which  they  arc  overlain 
by  Pliocene  beds.  The  Pliocene  deposits  arc  covered  by  Quaternary  sedi- 
ments mid  do  not  crop  out  in  the  area.  All  the  Mio-Pliocene  sands  dip 
and  thicken  somewhat  to  the  south.  The  total  thickness  of  Mio-Pliocene 
deposits  is  many  thousands  of  feet,  but  the  deepest  occurrence  of  fresh 
water  is  about  3,500  feet  below  mean  sea  level  in  southern  Tangipahoa 
Parish. 


The  fine-  to  medium-grained  sands  are  uniformly  graded,  but  indi- 
vidual sands  vary  considerably  in  thickness.  Pinchouts  are  common,  and 
few  major  sands  are  traceable  for  large  distances.  Most  major  sands, 
that  is,  the  thicker  and  more  extensive  sands,  are  in  the  50-  to 
200- foot  thickness  range.  Where  t lie  interbedded  clays  also  pinch  out, 
the  resulting  coalescence  of  sands  produces  locally  massive  sands  sev- 
eral hundred  feet  thick.  Coefficients  of  transmissihi 1 ity  determined 
from  pumping  tests  range  from  20,000  to  800,000  gjxl  per  foot,  but  most 
are  on  the  order  of  100,000  to  300,000  gpd  per  foot.  Transmissihi 1 it ies 
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of  500,000  to  1,000,000  gpd  per  foot  should  be  possible  locally  in  mas- 
sive sands.  Flowing  wells  yield  from  a few  to  more  than  1,000  gpm. 
Pumping  yields  vary  over  about  the  same  range,  and  yields  of  1,000  to 
3,000  gpm  are  available  in  most  of  the  area,  liven  higher  yields  may  be 
possible  by  screening  the  full  thickness  of  massive  sands  or  the  multi- 
ple screening  of  several  sands. 

Water  in  the  Mio-Pliocene  sands  is  generally  soft,  a sodium  bicar- 
bonate type  where  it  is  fresh , and  may  be  corrosive.  Fluoride  content 
varies  and  locally  exceeds  recommended  limits.  Water  with  a hydrogen 
sulfide  odor  also  occurs  somewhat  erratically.  Dissolved-solids  content 
increases  downdip,  and  the  water  becomes  a sodium  chloride  type  in  the 
extreme  southern  part  of  the  area. 

About  155  mgd  is  withdrawn  from  Mio-Pliocene  sands,  which  is  about 
75  percent  of  the  ground  water  pumped  in  the  area.  The  heaviest  pumpage 
is  concentrated  around  the  Baton  Rouge  area,  and  the  resulting  water 
level  declines  have  spread  to  adjacent  areas.  However,  water  levels  are 
still  high  in  most  of  WRPA  8 to  the  extent  that  high-yield  flowing  wells 
can  still  be  obtained  in  some  areas.  The  potential  for  the  system  is 
more  than  double  the  present  pumpage . Because  of  the  large  drawdown 
space  available  in  wells,  the  potential  yield  of  the  system  can  be  fur- 
ther increased  if  large  pumping  lifts  and  some  subsidence  are  tolerable. 


Quaternary  Aquifers 


Pleistocene  Aquifers 

Pleistocene  deposits  overlie  the  Miocene  and  Pliocene  deposits  and 
are  contiguous  with  the  Mississippi  River  Valley  alluvial  aquifer. 
Characteristically  heterogeneous,  t he  Pleistocene  deposits  arc  predomi- 
nantly sand  with  interbedded  clays  of  varying  continuity  and  thickness; 
some  sands  arc  gravel iferous.  The  sands  arc  interconnected  and  function 
as  a hydrologic  unit . All  the  sands  have  not  been  completely  flushed, 
and  some  contain  salty  water  in  t lie  southern  part  of  the  area. 

The  texture  of  the  sands  in  the  Pleistocene  aquifer  is  highly  vari- 
able, from  fine  to  coarse  and  gravel iferous.  The  thickness  also  varies, 
but  transmissibilities  tend  to  be  generally  less  than  200,000  gpd  per 
foot,  'flic  sands  are  poorly  sorted;  and  although  a sand  may  lx'  gravel  if- 
erous, the  presence  of  fine  materials  limits  the  permeability.  As  a 
result,  well  yields  in  most  of  the  area  are  low  to  moderatc--most  larger 
wells  producing  a few  hundred  gallons  per  minute.  Some  sand  beds  in  the 
southern  part  of  the  area  are  capable  of  yielding  several  thousand  gal- 
lons per  minute  to  wells. 

Fxcept  where  affected  by  movement  of  hard  water  from  the  alluvial 
aquifer,  fresh  water  in  the  Pleistocene  aquifer  is  generally  soft,  low 
in  dissolved  solids,  and  corrosive,  although  less  corrosive  in  the 


southern  part  of  the  area.  Downdip,  the  water  changes  to  a sodium  chlo- 
ride type. 

The  Pleistocene  aquifer  is  capable  of  producing  several  times  the 
present  pumpage  of  35  mgd.  However,  pump ing  lifts  for  larger  wells  will 
be  somewhat  high  because  of  relatively  low  specific  capacities.  The  po- 
tential for  salt-water  encroachment  exists  in  downdip  areas,  and  plan- 
ning should  take  into  account  the  positions  of  salt-water  interfaces. 

Mississippi  River  Valley  Alluvial  Aquifer 

In  addition  to  being  contiguous  with  the  Pleistocene  aquifer,  the 
Mississippi  River  Valley  alluvial  aquifer  is  in  hydraulic  contact  with 
the  Mississippi  River.  The  aquifer  is  both  Holocene  and  Pleistocene  in 
age.  The  Holocene  alluvium  consists  of  fine  sand  grading  finer  upward 
to  silts  and  clays.  The  coarser  underlying  Pleistocene  material  consti- 
tutes the  most  productive  portion  of  the  aquifer.  The  Mississippi  River 
Valley  alluvial  aquifer  is  discussed  separately,  not  because  it  is  hy- 
draulically independent  of  the  main  Pleistocene  aquifer,  but  because  its 
connection  with  the  river  gives  it  distinct  and  advantageous  hydraulic 
characteristics. 

Wells  screened  in  the  alluvial  aquifer  near  the  river  can  divert  a 
large  part  of  their  discharge  from  the  river,  and  large  yields  are  feas- 
ible. The  effect  of  recharge  from  the  river  decreases  with  distance 
from  the  river  as  does  the  portion  of  the  well's  discharge  that  repre- 
sents diverted  river  water. 

The  chemical  quality  of  water  from  the  Mississippi  River  Valley 
alluvial  aquifer  lias  been  the  chief  deterrent  to  increased  development 
of  the  aquifer.  The  water  is  characteristically  very  hard  and  high  in 
iron  content. 

The  peculiarities  of  the  Mississippi  River  Valley  alluvial  aquifer 
render  its  potential  subject  to  qualifications,  but  tremendous  amounts 
can  be  developed  for  users  who  can  tolerate  the  water  quality.  The 
22  mgd  presently  being  withdrawn  is  only  a small  fraction  of  the  amount 
available.  Well  fields  can  be  designed  whose  discharge  will  be,  in 
large  part,  induced  recharge  from  the  river;  such  developments  can  pro- 
duce large  quantities  of  water  with  a minimum  effect  on  the  rest  of  the 
aquifer. 


hffccts  of  Ground  Water  Withdrawals  and 
Management  Cons i derat  ions 

Although  the  sands  in  the  aquifer  systems  in  WRPA  8 are  intercon- 
nected in  places,  they  are  sufficiently  hydraulically  separated  that 
significant  water  level  differences  exist  between  different  sands  in 
most  ol  the  area.  Water  level  declines  have  affected  some  s;inds,  but 
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have  had  very  little  or  no  effect  on  others.  Thus,  declines  may  result 
in  very  great  pumping  lifts  from  a particular  sand  at  a given  site, 
whereas  another  sand  may  have  higher  artesian  head.  The  declines  are 
caused  by  large  withdrawals  by  pumping  and,  to  a lesser  degree,  by  many 
uncontrolled  flowing  wells.  In  some  cases,  declines  have  stopped  or 
water  levels  have  recovered  where  users  have  changed  to  other  sands. 

Except  for  tne  Mississippi  River  Valley  alluvial  aquifer,  all  aqui- 
fers in  WRPA  8 contain  salty  water  either  downdip  or  at  depth.  There- 
fore, the  potential  for  salt-water  encroachment  exists,  and,  if  possible, 
large  developments  should  not  be  planned  near  interfaces.  In  addition, 
saline  water  bearing  sands  occur  between  fresh  water  bearing  sands  in 
part  of  the  area,  and  particular  care  is  required  in  well  design,  devel- 
opment, and  completion. 

Several  hundred  million  gallons  per  day  of  excellent  quality  water 
requiring  little  or  no  treatment  for  most  uses  are  available  in  WRPA  8. 
Much  of  this  water  is  available  under  natural  flow  or  with  small  pumping 
lifts.  Additional  vast  quantities  of  water  are  available  near  the  river 
to  well  fields  using  the  Mississippi  River  alluvial  aquifer;  the  water 
is  very  hard  and  high  in  iron  content.  However,  the  quantities  avail- 
able at  relatively  low  cost  make  this  aquifer  a valuable  source  of  water 
for  some  uses. 

Studies  are  needed  to  determine  the  potential  for  ground  water  sup- 
plies for  industrial  sites  along  the  Mississippi  River  in  WRPA  8.  More 
detailed  studies  are  needed  in  the  Baton  Rouge  area,  which  probably  will 
continue  to  be  the  largest  producer  of  ground  water  in  WRPA  8. 
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INTRODUCTION 


WRPA  9,  an  area  covering  13,296  square  miles  and  representing  ap- 
proximately 13  percent  of  the  Lower  Mississippi  Region,  lies  in  south- 
western Louisiana.  About  12,455  square  miles  are  land,  and  the  remain- 
ing 841  square  miles  are  water.  The  area  is  bounded  on  the  west  by  the 
Sabine  River  Basin,  on  the  north  by  the  Red  River  Basin,  on  the  cast  by 
the  bast  Atchafalaya  Basin  protection  levee,  and  on  the  south  by  the 
Gulf  of  Mexico.  Flow  from  WRPA  9 is  discharged  into  the  Gulf  of  Mexico 
through  the  five  major  streams  of  the  area.  The  Calcasieu  River,  Mer- 
mentau  River,  Vermilion  River,  and  Bayou  Tcche  originate  in  IVRPA  9;  the 
fifth,  the  Atchafalaya  River  is  a distributary  of  the  Red  and  Missis- 
sippi Rivers.  Tides  influence  about  one-third  of  WRPA  9;  during  ex- 
tremely low  flows,  from  June  to  October,  major  hurricanes  may  raise  the 
Gulf  as  much  as  12  feet  above  mean  sea  level,  and  during  the  winter, 
strong  northerly  winds  depress  the  water  surface  as  much  as  2 feet 
below  mean  sea  level. 

The  Calcasieu  River  has  its  source  in  Vernon  Parish  and  follows  a 
southerly  course  for  about  215  miles  to  discharge  into  the  Gulf  of  Mex- 
ico through  Calcasieu  Lake  and  Calcasieu  Pass.  In  the  northern  part  of 
the  basin,  the  Calcasieu  River  and  its  tributaries  are  clear,  swiftly 
running  streams.  Below  Kinder,  La.,  the  Calcasieu  River  channel  widens 
from  100  to  600  feet  and  deepens  from  3 feet  to  as  much  as  45  feet  as  it 
approaches  Lake  Charles,  La.  In  this  reach,  the  river  changes  from  a 
swiftly  flowing  stream  to  a sluggish  tidal  stream,  typical  of  the  bayous 
of  southwestern  Louisiana.  'Hie  installation  of  the  salt-water  barrier 
system  in  1968  limited  tidal  influence  to  mile  43.1.  Below  Lake 
Charles,  La.,  a deepwater  ship  channel  provides  navigation  dimensions 
of  35  by  200  feet  to  the  wharves  of  the  Port  of  Lake  Charles  and  40  by 
400  feet  to  the  Gulf  of  Mexico.  ’Die  principal  tributaries  of  the  Cal- 
casieu River  include  Whiskey  Chitto  Creek,  Bundick  Creek,  Hickory 
Branch,  Beckwith  Creek,  Barnes  Creek,  West  Fork  Calcasieu  River,  Bayou 
Serpent,  English  Bayou,  and  Bayou  Contraband. 

The  Mermcntau  River  is  formed  by  the  confluence  of  Bayou  Nezpique 
and  Bayou  des  Cannes  and  flows  generally  in  a southwesterly  direction 
through  Lake  Arthur  and  Grand  Lake  and  thence  to  the  Gulf  of  Mexico,  a 
distance  of  about  69  miles.  The  main  Mermcntau  River  channel  differs 
greatly  in  width  and  depth  throughout  its  length,  except  where  it  passes 
through  the  lakes;  channel  widths  range  from  200  to  1,200  feet,  and 
depths  range  from  about  3 to  50  feet.  A 12-  by  124- foot  channel  from 
the  Intracoastal  Waterway  to  Interstate  Highway  10  in  the  Mermcntau 
River,  Bayou  Nezpique,  and  Bayou  des  Cannes  ;md  a 12-  by  200-foot  chan- 
nel in  Lake  Arthur  have  been  authorized.  The  Mermcntau  River  system  is 


a series  of  large  lakes  connected  to  Vermilion  Bay  on  the  east  and  Cal- 
casieu River  on  the  west  by  navigation  and  flood-control  channels.  The 
Mermentau  River  Basin  is  a controlled  system.  Four  control  structures, 
Catfish  Point  Control  Structure,  Calcasieu  Lock,  Vermilion  Lock,  and 
Schooner  Bayou  Control  Structure,  impound  winter  runoff  for  use  during 
the  summer  irrigation  season.  The  lock  and  control  structures  also 
function  to  protect  the  impounded  water  from  contamination  by  saline 
water  from  the  Gulf  of  Mexico,  Calcasieu  River,  and  Vermilion  Bay.  The 
principal  tributaries  of  the  Mermentau  River  are  Bayous  Nezpique,  des 
Cannes,  Plaquemine  Brule,  Queue  de  Tortue,  and  Lacassine. 

Tlie  Vermilion  River  is  formed  by  the  confluence  of  Bayous  Fusilier 
and  Carencro  and  traverses  a total  distance  of  about  73  miles  to  its 
mouth  at  Vermilion  Bay.  It  interconnects  with  Bayou  Teche  through  Bayou 
Fusilier  and  Ruth  Canal.  Bayou  Teche  lias  its  source  in  Bayou  Courtab- 
leau  at  Port  Barre,  La.,  and  flows  in  a southeasterly  direction  a dis- 
tance of  about  125  miles  to  its  junction  with  the  Lower  Atchafalaya 
River,  10.5  miles  above  Morgan  City,  La.  Bayou  Teche  is  a comparatively 
small  stream,  occupying  the  highest  part  of  a very  large  alluvial  ridge. 
Since  all  local  drainage  is  away  from  the  stream,  it  functions  as  a 
flume,  conveying  drainage  from  the  Bayou  Rapides-Bayou  Cocodr ie- Bayou 
Courtableau-lVest  Atchafalaya  Basin  protection  levee  borrow  pit  system  to 
the  Vermilion  River  and  Lower  Bayou  Teche.  Keystone  Lock  and  Dam  on 
Bayou  Teche  was  constructed  to  provide  a navigation  channel  to  Amaud- 
ville  and  subsequently  raised  to  increase  the  diversion  through  Ruth 
Canal  to  Vermilion  River  for  irrigation. 

The  Atchafalaya  River  is  a distributary  for  water  from  the  Red  and 
Mississippi  Basins.  It  carries  all  the  flow  of  the  Red  River  and  a sub- 
stantial portion  of  the  Mississippi  River  southward  for  about  55  miles. 

Under  the  1928  Flood  Control  Act  and  amendments,  a central  channel  was 
dredged  from  about  mile  55  to  Grand  Lake.  Later  improvements  have  en- 
larged and  extended  the  central  channel  to  Stouts  Pass.  Flow  from  the 

Lower  Atchafalaya  Basin  empties  via  Wax  Lake  Outlet  and  the  Lower  Atchaf- 
alaya River  into  the  Atchafalaya  Bay.  The  Atchafalaya  River  and  Central 
Channel  have  a total  length  of  about  135  miles.  The  main  channel  varies 
in  width  from  200  to  400  feet  and  in  depth  from  15  to  100  feet.  Flow 
from  the  Mississippi  River  is  regulated  by  the  Old  River  Control  Struc- 
ture, which  was  constructed  to  prevent  the  Atchafalaya  River  from  cap- 
turing the  Mississippi  River. 

The  Gulf  Intracoastal  Waterway  traverses  WRPA  9 from  east  to  west 
along  the  northern  fringe  of  the  coastal  marshes;  three  locks,  the  Cal- 
casieu, Vermilion,  and  Bayou  Boeuf,  prevent  salt-water  intrusion  and  in- 
terflow between  basins.  There  are  no  major  tributaries  below  the  Intra- 
coastal Waterway  in  WRPA  9. 
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SURFACh  WATI-R 


Quant ity 

The  average  annual  discharge  of  all  streams  originating  in  WRPA  9 
into  the  Gulf  of  Mexico  is  about  14,500  c.f.s.,  or  about  1.4  c.f.s.  per 
square  mile.  About  30  percent  of  this  flow  originates  in  the  salt  to 
brackish  marshes  bordering  on  the  Gulf  of  Mexico. 

Present  Utilization 

Withdrawals  trom  fresh  surface  water  sources  in  WRPA  9 during  1970 
averaged  about  4,380  c.f.s.,  or  about  98  percent  of  the  total  surface 
water  withdrawal.  The  remaining  2 percent,  or  80  c.f.s.,  was  withdrawn 
from  brackish  water  sources  and  used  chiefly  for  industrial  purposes. 
Major  uses  of  surface  water  withdrawals  were  for  industrial  purposes 
(about  1,650  c.f.s.)  and  irrigation  (1,17b  c.f.s.). 

Ground  water  withdrawals  during  1970  in  WRPA  9 averaged  about 
1,845  c.f.s.  Major  withdrawals  were  for  irrigation  (1,080  c.f.s.)  and 
for  industrial  purposes  (370  c.f.s.). 

During  1970,  about  2,625  c.f.s.,  or  42  percent  of  the  total  surface 
and  ground  water  withdrawals  from  WRPA  9,  was  consumed.  The  remaining 
withdrawals  of  3,600  c.f.s.  were  released  and  returned  to  nearby  streams. 
These  releases  resulted  in  a net  decrease  to  the  area's  streamflow  of 
about  780  c.f.s.  Major  consumptions  of  water  in  the  area  were  for  pur- 
poses of  irrigation  (1,440  c.f.s.)  and  fish  and  wildlife  enhancement 
(620  c.f.s.).  Major  nonconsumptive  uses  were  for  fishing,  boating,  and 
related  water  sports. 

Table  15  of  the  Regional  Summary  presents  additional  data  on  the 
present  withdrawals  and  utilization  of  water  in  WRPA  9 during  1970. 

Stream  Management 

The  major  purposes  for  management  of  streamflow  in  WRPA  9 are  irri- 
gation, flood  control,  and  industrial  usage.  In  the  tributary  basins, 
emphasis  is  almost  entirely  on  irrigation. 

Impoundments.  Reservoirs  having  a total  capacity  of  5,000  acre- 
feet  or  more  are  listed  in  table  231. 

Diversions.  Most  of  tiie  diversions  of  streamflow  in  WRPA  9 are  for 
irrigation,  while  others  arc  for  municipal,  industrial,  ;uid  drainage 
uses. 


Channel  modi f icat i ons . Channel  modification,  consisting  of  channel 
enlargement,  clearing,  and  snagging,  lias  taken  place  on  the  five  major 
streams  in  WRPA  9. 


485 


Tabic  231  - Reservoirs  Having  a Total  Capacity  of 
5,000  Acre-Feet  or  More,  WRPA  9 


Total 

Surface 

Name 

Stream 

Storage 
(acre- feet) 

Area 

(acres) 

Purpose  1/ 

Bund i eh 

Bund ick  Creek 

9,200 

1 ,750 

R 

Cocodr ie 

1 1 ,000 

6,100 

R 

Chicot 

9,700 

1,626 

R 

1/  R - Recreation. 

Navi gat  ion.  One  of  the  most  important  uses  of  water  in  WRPA  9 is 
for  navigational  purposes.  Deep  water  navigation  is  provided  on  the 
Calcasieu  River;  inland  water  navigation  is  provided  on  the  Mermentau 
River,  Vermilion  River,  Bayou  Teche,  Atchafalaya  River,  and  Gulf  Intra- 
coastal Waterway. 

Stream!' low 

In  this  study,  the  various  periods  of  flow  that  were  used  for  the 
selected  gaging  stations  were  determined  based  on  the  availability  of 
discharge  data  at  the  sites. 

Measurement  fae i 1 i t i es . St  ream flow  data  at  four  sites  in  WRPA  9 
were  selected  for  presentation  in  this  section.  Because  of  tidal  in- 
fluences, daily  discharge  records  were  available  only  for  the  headwater 
areas  of  the  principal  streams;  however,  daily  stage  records  were  avail- 
able from  stations  located  within  the  areas  of  tidal  influence.  The  lo 
cations  of  these  sites  are  shown  in  figure  368,  and  are  identified  by 
U.  S.  Geological  Survey  and  Corps  of  engineers  station  numbers.  A sum- 
mary of  the  controlling  agency,  drainage  area  (where  available),  period 
of  record,  gage  datum,  and  other  pertinent  data  for  each  of  these  sta- 
tions is  given  in  table  252. 

Average  discharge  for  WRPA  9.  Figure  368  presents  isopleths  show- 
ing the  mean  annual  runoff  for  the  northern  part  of  WRPA  9.  (Mean  an- 
nual runoff  values  for  the  southern  part  were  not  available  because  of 
tidal  influence.)  Streams  originating  in  WRPA  9 have  an  estimated  aver 
age  annual  discharge  of  about  14,500  c.f.s.  The  Atchafalaya  River  lias 
an  average  annual  discharge  of  about  186,500  c.f.s. 

Average  discharge  for  selected  stations.  Observed  mean  discharges 
by  months  for  selected  gaging  stations  arc  given  in  tables  253-236. 

Figures  369-572  are  graphical  representations  of  the  average 
monthly  discharge  for  selected  discharge  sites.  The  figures  also 
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present  the  maximum,  minimum,  20  percent  and  80  percent  duration  monthly 
flows  for  WRPA  9. 

Peak  flow  frequency  curves  for  each  study  station  are  shown  in  fig- 
ures 373-370.  These  curves  reflect  the  annual  peak  discharge  for  each 
station. 

Low  flow  frequency  curves  for  stations  in  WRPA  9 are  shown  in  fig- 
ures 377-380.  These  curves  represent  the  lowest  average  flow  for  pe- 
riods of  7,  15,  50,  and  00  consecutive  days.  Low  flow  frequency  curves 
are  used  in  determining  the  dependable  supply  of  surface  water  without 
storage  in  a stream. 

Duration  curves  for  daily  flows  are  presented  in  figures  381-384. 

The  curves  indicate  the  percent  of  time  that  any  given  flow  is  equaled 
or  exceeded  at  each  site.  The  occurrence  of  these  flows  is  not  neces- 
sarily during  consecutive  periods,  but  the  flows  may  have  occurred  at 
any  time  during  the  period  of  record  for  the  station. 

Tables  237-240  present  data  on  the  dependable  yield  characteristics 
at  each  of  the  selected  discharge  sites.  These  tables  show  the  lowest 
mean  flows  for  from  1 to  10  consecutive  years  of  the  period  of  record. 

Plow  Velocities 

A time  of  travel  study  lias  been  made  on  the  Calcasieu  River  between 
Glenmora  and  Lake  Charles,  La.  Travel  times  were  measured  with  dye 
tracings  through  subreaches  of  the  Calcasieu  River  for  an  intermediate 
flow  condition.  These  data  were  used  to  compute  the  velocity  of  flow  in 
each  subreach,  as  shown  in  figure  52. 

The  velocities  correspond  to  a specific  discharge,  and  since  veloc- 
ity is  a function  of  discharge,  the  user  should  be  cautious  in  applying 
these  data  to  any  other  conditions  of  flow.  In  general,  stream  veloci- 
ties vary  with  discharge  so  that  at  higher  discharges,  greater  veloci- 
ties would  be  expected.  The  discharges  shown  in  figure  52  for  WRPA  9 
are  for  flows  which  are  equaled  or  exceeded  about  00  percent  of  the  time. 

The  velocities  represent  the  average  velocity  through  a subreach; 
however,  velocities  can  vary  from  point  to  point  within  a subreach.  The 
velocities  given  for  WRPA  9 were  based  on  preliminary  studies  and  are 
subject  to  revision  upon  completion  of  more  detailed  studies. 

River  Profiles 

Profiles  of  the  major  streams  are  shown  in  figures  385-589.  Hie 
profiles  were  constructed  from  topographic  maps  and  hydrographic  sur- 
veys. The  average  annual  high  water  stage  was  plotted  from  data  for 
various  gaging  stations  along  the  river. 
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Figure  390  outlines  the  areas  which  would  be  flooded  by  the  occur- 
rence of  a hurricane  with  a once  in  100-year  return  frequency  and  a 
Standard  Project  Hurricane  (Si’ll).  The  Si’ll  is  defined  as  a synthetic 
hurricane  which  represents  the  most  severe  combination  of  hurricane 
parameters  that  is  reasonably  characteristic  for  a specified  region, 
excluding  extremely  rare  combinations.  The  frequency  of  recurrence  for 
the  Si’ll  is  dependent  on  the  vulnerability  of  the  location  of  interest  to 
hurricanes  on  tracks  critical  to  the  area.  It  is  considered  to  be  such 
a rare  event  that  the  assignment  of  a frequency  is  inappropriate. 
Parameters  for  the  Si’ll,  from  which  hurricanes  of  other  intensities  may 
be  derived,  have  been  assigned  by  the  II.  S.  National  Weather  Service  and 
mutually  agreed  upon  by  representatives  of  that  agency  and  the  Corps  of 
Fngineers.  The  limits  of  flooding,  as  shown  in  figure  390,  represent 
flooding  which  would  be  caused  by  many  hurricanes  whose  tracks  would  be 
critical  to  all  areas  simultaneously.  This  was  accomplished  by  trans- 
posing the  tracks  successively  along  the  coast  so  that  each  segment  of 
coast,  in  turn,  would  be  subjected  to  maximum  flooding  from  a hurricane 
of  the  same  intensity. 


Qual ity 

Chemical  analyses  of  samples  collected  from  the  Atchafalava,  Ver- 
milion, and  Calcasieu  Rivers  are  representative  of  the  dissolved  con- 
stituents in  water  from  streams  draining  WRPA  9.  The  dissoi ved-sol ids 
content  ranged  from  89  to  17,900  mg/1,  hardness  ranged  from  52  to 
3,190  mg/1,  mid  pH  ranged  from  0.4  to  8.1  units.  The  higher  concentra- 
tions of  dissolved  solids  and  hardness  in  surface  water  are  the  result 
of  oil  field  waste  or  salt-water  intrusion  from  the  Gulf  of  Mexico. 
Generally,  the  quality  of  surface  water  is  good;  however,  in  and  around 
municipal  and  industrial  complexes  the  quality  of  water  varies,  depend- 
ing upon  the  relative  rates  of  streamflow  and  the  release  of  wastes. 
Normally,  the  dissolvcd-solids  content  is  low  and  the  chemical  charac- 
teristics are  fairly  uniform  when  the  streams  arc  low  and  most  of  the 
water  is  from  the  shallow  ground  water  aquifers  where  the  composition 
of  the  geologic  units  is  the  controlling  factor. 

The  principal  dissolved  constituents  in  the  Atchafalava  and  Ver- 
milion Rivers  are  bicarbonate,  sulfate,  calcium,  and  chloride.  The 
chemical  constituents  and  properties  of  water  are  shown  in  table  241. 
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Uchafalaya  River  at  Simmesport , La..  1928-19"0 
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DISTANCE  IN  MILES  (1950)  BELOW  HEAD  OF  ATCHAFAlAYA  RIVER 
FIGURE  389  STREAM  PROFILE,  ATCHAFALAYA  RIVER,  LA 
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GROUND  WATER 


Except  for  a few  coastal  areas,  fresh  ground  water  is  available 
throughout  WRPA  9 (figure  391).  Water  bearing  Quaternary  deposits 
blanket  nearly  all  of  the  area,  and  underlying  Tertiary  aquifers  yield 
fresh  water  in  most  of  the  northern  half.  The  Tertiary  deposits  dip 
southward  and  contain  fresh  water  to  depths  of  more  than  3,000  feet. 

Most  of  the  950  mgd  of  ground  water  pumped  in  WRPA  9 is  for  irriga- 
tion and  industrial  uses.  The  Chicot -Atchafalaya  aquifer  of  Quaternary 
age  supplies  almost  99  percent  of  the  total  withdrawn.  Only  about 
12  mgd  is  pumped  from  the  Tertiary  aquifers,  which  are  composed  of  Mio- 
cene and  Pliocene  sands. 


Tertiary  Aquifers 

The  Tertiary  deposits  that  underlie  WRPA  9 are  covered  by  Quater- 
nary alluvium  except  for  part  of  Vernon  Parish,  where  Miocene  deposits 
are  exposed  at  the  surface.  The  Miocene  beds  dip  and  thicken  southward 
and  are  in  turn  overlain  by  Pliocene  strata.  The  Miocene  and  Pliocene 
sediments  are  virtually  identical  lithologically  as  far  as  properties 
that  affect  hydrology  are  concerned.  The  sands  that  form  the  aquifers 
in  these  deposits  are  interbedded  with  clays  and  are  considered  a hy- 
drologic unit,  the  Mio-Pliocene  aquifer  for  purposes  of  this  report. 
Although  these  deposits  are  many  thousands  of  feet  thick,  they  do  not 
contain  fresh  water  much  deeper  than  3,000  feet  below  mean  sea  level  in 
the  area. 


Massive  sands  occur  locally,  but  most  individual  sand  beds  are  less 
than  100  feet  thick  and  are  fine  to  medium  grained.  Because  sand  thick- 
ness varies  considerably  and  the  sand  beds  arc  discontinuous  and  occur 
somewhat  at  random  throughout,  transmissibility  values  for  aggregate 
sand  thickness  are  not  meaningful.  Permeabilities  are  in  the  250- 
1,000  gpd  per  square  foot  range,  and  high  well  yields  are  obtainable. 
.Although  most  wells  completed  in  these  aquifers  yield  less  than 
1,000  gpm,  yields  as  high  as  4,000  gpm  have  been  obtained  by  screening 
all  or  nearly  all  available  sands. 

Water  in  the  Mio-Pliocene  aquifer  is  a soft  sodium  bicarbonate  type 
where  it  is  fresh.  It  is  generally  low  in  iron  content  and  may  be  cor- 
rosive. In  tire  northern  part  of  the  area,  the  quality  may  be  affected 
locally  by  water  movement  from  overlying  deposits.  Powndip  the  water 
becomes  salty.  A so-called  "ridge”  of  salty  water  occurs  in  the  north- 
eastern part  of  tire  area  where  sands  beneath  the  Quaternary  deposits  do 
not  contain  fresh  water.  East  and  west  of  this  "ridge"  the  Miocene  and 
Pliocene  sands  contain  fresh  water  at  rapidly  increasing  depths. 
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Withdrawals  from  the  Tertiary  aquifers  are  small  (about  25  mgd) 
considering  the  large  areas  in  which  they  contain  fresh  water  and  are 
capable  of  sustaining  high-yield  wells.  Only  a relatively  few  wells  are 
screened  in  these  sands,  and  these  wells  are  mainly  for  industrial, 
municipal,  and  rural  domestic  uses,  .'■tost  of  the  water  pumped  is  for  in- 
dustrial usage  in  the  vicinity  of  Alexandria,  La.  Because  of  the  lim- 
ited use  of  these  aquifers,  water  levels  are  still  high,  and  the  poten- 
tial for  future  development  of  supplies  that  need  little  or  no  treat- 
ment is  quite  good. 


Quaternary  Aquifers 
Chicot -Atchafalaya  Aqui fer 

The  Chicot-Atchafalaya  aquifer  system  functions  as  a hydrologic 
unit  and  is  treated  as  sucli  in  this  report,  although  both  aquifers  are 
not  present  over  the  entire  area.  The  Atchafalaya  aquifer  is  composed 
of  those  sandy  and  graveliferous  deposits  that  underlie  the  Atchafalaya 
River  floodplain.  The  Pleistocene  sands  of  the  Chicot  aquifer  are  both 
adjacent  to  and  directly  beneath  the  Atchafalaya  aquifer  and  are  in 
direct  hydraulic  connection.  The  thickness  of  these  deposits  increases 
southward  to  several  thousand  feet.  However,  at  the  southern  limit  of 
fresh  water,  roughly  along  the  margin  of  the  Gulf  of  Mexico,  the  sands 
contain  salty  water  below  depths  ranging  from  about  100  to  more  than 
700  feet.  Tiie  maximum  depth  of  fresh  water  in  these  sand  beds  is  about 
1,000  feet  in  the  east-central  part  of  the  area. 

The  Chicot  aquifer  is  the  most  extensive  and  heavily  used  part  of 
the  system.  The  individual  sand  beds  generally  grade  coarser  downward 
and  liave  an  average  coefficient  of  permeability  of  about  1,500  gpd  per 
square  foot.  The  varying  thickness  of  sands  causes  a wide  range  in 
known  coefficients  of  transmissibility  for  individual  sands,  from  less 
than  100,000  to  about  1,000,000  gpd  per  foot.  The  transmissibility  of 
the  aggregate  sand  thickness  is  estimated  to  be  greater  than  1,500,000 
where  the  thickness  of  fresh  water  bearing  sands  is  greatest.  Although 
larger  yields  are  possible,  most  large  wells  tapping  the  Chicot  aquifer 
yield  5,000  to  4,000  gpm. 

Fresh  water  in  the  Chicot-Atchafalaya  aquifer  systems  is  a hard, 
calcium  magnesium  bicarbonate  type.  It  is  characteristically  high  in 
iron  content.  Local  variations  occur,  generally  in  the  northern  part 
of  the  area,  where  the  quality  of  the  water  is  influenced  by  water  mov- 
ing into  the  Chicot-Atchafalaya  aquifer  from  underlying  Pliocene  sands. 

Withdrawals  from  the  Chicot-Atchafalaya  aquifer  in  WRPA  9 are  very 
great  (about  940  mgd),  and  widespread  water  level  declines  have  resulted. 
The  heavy  withdrawals  arc  primarily  by  large  industries  in  the  Lake 
Charles  area  and  by  rice  irrigation  wells;  about  three-fourths  of  the 
total  is  for  irrigation.  Although  pumpage  from  the  aquifer  is  great, 
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most  of  it  is  seasonal;  and  the  potential  for  further  development  of 
large  supplies  is  good  when  considered  on  a regional  basis. 


Effects  of  Ground  Water  Withdrawals  and 
Management  Cons i derat  ions 

The  small  withdrawals  from  the  Miocene  and  Pliocene  aquifers  have 
not  seriously  affected  water  levels.  Additional  large  supplies  of  water 
that  require  little  or  no  treatment  can  be  developed.  The  potential 
for  salt-water  encroachment  exists  in  the  vicinity  of  interfaces. 

Careful  planning  of  the  locations  of  future  pumping  centers  can  minimize 
or  prevent  this  danger. 

The  large  cone  of  depression  in  the  piezometric  surface  of  the 
Chicot- Atchafalaya  aquifer  and  the  continuing  water  level  declines 
(slightly  more  than  one  foot  per  year)  are  almost  entirely  the  result  of 
continuous  pumping,  mainly  for  industrial  uses.  Seasonal  water  level 
recovery  from  irrigation  pumpage  is  virtually  complete.  In  addition, 
water  levels  have  shown  no  tendency  to  progress  to  the  recharge  area  and 
have  not  declined  at  all  in  the  eastern  part  of  the  area  where  the 
Atchafalaya  aquifer  can  support  greatly  increased  withdrawals,  espe- 
cially if  planners  are  able  to  take  advantage  of  areas  where  recharge 
conditions  are  particularly  favorable.  The  threat  of  salt-water  en- 
croacliment  exists  in  much  of  the  area  and  has  already  begun  south  of 
Lake  diaries;  iiowever,  encroacliment  is  not  a danger  in  many  places 
where  large  supplies  are  available. 
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W R P A 10 
INTRODUCTION 


WRPA  10,  an  area  covering  7,729  square  miles  and  representing  ap- 
proximately 8 percent  of  the  Lower  Mississippi  Region,  lies  in  south- 
eastern Louisiana.  About  5,920  square  miles  of  the  area  are  land  and 
the  remaining  1,809  square  miles  are  water.  The  area  is  bounded  on  the 
west  by  the  hast  Atchafalaya  Basin  protection  levee  and  Bayou  Tigre 
drainage  area,  on  the  north  by  the  Amite,  Tickfaw,  Natalbany,  Tangipahoa, 
and  Pearl  River  Basins,  on  the  east  by  the  Mississippi,  Chandeleur,  and 
Breton  Sounds,  and  on  the  south  by  the  Gulf  of  Mexico.  The  Mississippi 
River  (WRPA  1)  divides  WRPA  10  into  two  areas;  approximately  one-third 
of  the  area  is  north  of  the  Mississippi  River  and  the  remaining  two- 
thirds  is  south  of  the  river.  Most  of  WRPA  10  is  influenced  by  tides 
due  to  its  proximity  to  the  Gulf  of  Mexico.  Major  hurricanes  may  raise 
the  Gulf  as  much  as  12  feet  above  m.s.l.,  1/,  arid,  during  the  winter, 
strong  northerly  winds  depress  the  water  surface  as  much  as  2 feet  below 
m.s.l. 

The  area  south  of  Lake  Pontchartrain  was  formed  by  seven  major 
Mississippi  River  Delta  complexes.  From  oldest  to  youngest,  the  delta 
complexes  are:  Sale,  Gypremort,  Cocodrie,  Teche,  St.  Bernard,  La- 

fourche, Plaquemine,  and  the  present,  Balize.  This  area  is  composed  of 
complex  intertwining  tidal  channels  and  irregular  water  bodies.  The 
major  waterways  are:  Gulf  Intracoastal  Waterway  (GIWW) , a 12-  by  150- 

foot  navigation  channel  from  Lake  Borgne  to  the  Inner  Harbor  Navigation 
Canal  in  New  Orleans,  and  a 12-  by  125-foot  channel  to  the  Sabine 
River;  Barataria  Bay  Waterway,  a 12-  by  125-foot  navigation  channel 
from  mile  15.0  of  the  GIWW  to  the  Gulf  of  Mexico,  a distance  of  about 
35.5  miles;  Mississippi  River  Gulf  Outlet,  a 3b-  by  500-foot  ship  chan- 
nel extending  approximately  70.0  miles  in  a land  and  water  cut  from  the 
junction  of  the  Inner  Harbor  Navigation  Canal  and  the  GIWW  in  New 
Orleans,  La.,  to  the  38- foot  contour  in  the  Gulf;  Bayou  Lafourche  and 
Lafourche- Jump  Waterway,  a b-  by  00-foot  channel  from  Napoleonville  to 
Golden  Meadow,  La.,  and  a 12-  by  125-foot  channel  from  Leeville,  La.,  to 
the  Gulf,  a distance  of  about  108  miles,  and  Houma  Navigation  Canal,  a 
15-  by  150- foot  canal  from  the  GIWW  near  the  western  edge  of  Houma,  La., 
to  the  Gulf  of  Mexico. 

North  of  Lake  Pontchartrain,  WRPA  10  consists  only  of  the  Tche- 
functa  River  Basin.  The  Tchefuncta  River  has  its  source  in  northeast 
Tangipahoa  Parish  and  flows  southward  for  about  50  miles  to  discharge 


1 / Mean  sea  level  - the  datum  to  which  all  elevations  arc  referenced 
unless  otherwise  noted. 
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into  Lake  Pontchartrain.  The  Tchefuncta  River  has  a project  channel  of 
10  by  125  feet  from  the  10-foot  depth  in  Lake  Pontchartrain  to  mile 
5.5,  and  8-foot  depth  over  an  unspecified  bottom  width  from  mile  3.5  to 
about  mile  10.7. 


SURFACE  WATER 


Quantity 

The  average  annual  discharge  of  all  streams  originating  in  WRPA  10 
is  about  11,400  c.f.s.,  or  about  1.5  c.f.s.  per  square  mile;  however, 
about  50  percent  of  this  flow  originates  in  the  salt  to  brackish  marshes 
bordering  on  the  Gulf  of  Mexico. 

Present  Utilization 

The  total  withdrawals  of  water  from  the  surface  water  sources  of 
WRPA  10  were  greater  than  those  from  any  other  WRPA  in  the  Lower  Mis- 
sissippi Region  during  1970.  Withdrawals  from  fresh  surface  water 
sources  in  the  area  averaged  about  8,210  c.f.s.,  or  about  94  percent  of 
the  total  surface  water  withdrawals,  with  most  of  the  water  being  with- 
drawn from  the  Mississippi  River.  The  remaining  b percent,  or  555 
c.f.s.,  was  withdrawn  from  brackish  water  sources  and  used  mainly  by 
mineral  industries  (284  c.f.s.)  and  for  power  production  (224  c.f.s.). 

The  major  uses  of  fresh  water  were  for  industrial  purposes  (5,080 
c.f.s.),  fish  and  wildlife  enhancement  (2,850  c.f.s.),  and  power  produc- 
tion (1940  c.f.s.) . 

Ground  water  withdrawals  from  WRPA  10  during  1970  averaged  about 
110  c.f.s.  Major  uses  were  for  industrial  purposes  (41  c.f.s.)  and 
power  production  (33  c.f.s.). 

WRPA  10  was  also  the  leading  consumer  of  water  in  the  Lower  Missis- 
sippi Region  during  1970.  About  3,420  c.f.s.,  or  39  percent  of  the 
total  surface  and  ground  water  withdrawals  from  the  area,  was  consumed. 
The  remaining  withdrawals  of  5,455  c.f.s.  were  released  and  returned  to 
streamflow.  Ihis  resulted  in  a net  decrease  to  the  area's  streamflow 
of  about  3,310  c.f.s.  Major  consumptions  of  water  were  for  fish  and 
wildlife  enhancement  (2,860  c.f.s.)  and  industrial  purposes  (170  c.f.s.). 
Recreation  was  a popular  nonconsumptive  use  of  water,  with  most  lakes 
and  streams  used  for  fishing,  boating,  and  other  water  sports. 

Table  15  of  the  Regional  Summary  presents  additional  data  on  the 
present  withdrawals  and  utilization  of  water  in  WRPA  10  during  1970. 

St  ream  Management 

The  major  purposes  for  management  of  streamflow  in  WRPA  10  are  in- 
dustrial, fish  and  wildlife,  and  flood  control.  In  the  tributary  basin, 
emphasis  is  almost  entirely  on  industrial  and  fish  and  wildlife. 

Impoundments.  In  WRPA  10,  there  arc  no  reservoirs  which  have  a 
total  capacity  of  5,000  acre-feet  or  more. 

Diversions.  A pumping  plant  at  Donaldsonville,  La.,  pumps  the  total 
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flow  of  Bayou  Lafourche  from  the  Mississippi  River  except  for  small 
amounts  of  storm  drainage  during  freshets;  the  remaining  diversions  are 
made  for  industrial,  fish  and  wildlife,  and  municipal  uses. 

Channel  modification.  Channel  modification,  which  consisted  of 
channel  enlargement,  has  taken  place  on  the  two  major  streams,  Bayou 
Lafourche  and  Tchefuncta  River,  in  WRPA  10. 

Navigation.  One  of  the  most  important  uses  of  water  in  WRPA  10  is 
for  navigational  purposes.  Deepwater  navigation  is  provided  on  the 
Mississippi  River-Gulf  Outlet,  a man-made  channel  from  Chandeleur  Sound 
to  New  Orleans,  La.;  inland  navigation  is  provided  on  Bayou  Lafourche, 
Tchefuncta  River,  Gulf  Intracoastal  Waterway,  and  several  other  naviga- 
tion canals. 

Streamflow 

In  this  study,  the  various  periods  of  flow  that  were  used  for  the 
selected  gaging  stations  were  determined  based  on  the  availability  of 
discharge  data  at  the  sites. 

Measurement  facilities.  Streamflow  data  at  two  sites  in  WRPA  10 
were  selected  for  presentation  in  this  section.  Because  of  tidal  influ- 
ences, daily  discharge  records  are  available  only  for  the  headwater 
areas  of  the  principal  streams;  however,  daily  stage  records  are  avail- 
able from  stations  located  within  the  areas  of  tidal  influence.  The 
locations  of  these  sites  are  shown  in  figure  392  and  are  identified  by 
U.  S.  Geological  Survey  and  Corps  of  Lngineers  station  numbers.  A sum- 
mary of  the  controlling  agency,  drainage  area  (where  available),  period 
of  record,  gage  datum,  and  other  pertinent  data  for  each  of  these  sta- 
tions is  shown  in  table  242. 

Average  discharge  for  WRPA  10.  Figure  392  also  presents  isopleths 
showing  the  mean  annual  runoff  for  the  northern  part  of  WRPA  10.  (Mean 
annual  runoff  for  the  southern  part  is  not  available  because  of  tidal 
influence.)  Streams  originating  in  WRPA  10  have  an  estimated  average 
annual  discharge  of  about  11,400  c.f.s. 

Average  discharge  for  selected  stations.  Observed  mean  discharges 
by  months  for  selected  gaging  stations  are  given  in  tables  245  and  244. 

Figures  393  and  394  are  graphical  representations  of  the  average 
monthly  discharge  for  selected  discharge  sites.  The  figures  also 
present  the  maximum,  minimum,  20  percent  and  80  percent  duration  monthly 
flows  for  WRPA  10. 

Peak  flow  frequency  curves  for  each  study  station  are  shown  in  fig- 
ures 395  and  39b.  These  curves  reflect  the  annual  peak  discharge  for 
each  station. 
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Table  242 

- St  ream flow  Data 

for  Water  Resources  Planning  Area 

10 

Drain 

Momentary 

age 

flow 

Sta- 

Cage 

Area 

Per iod 

Cage 

Readings 

Ic.i.s  j 

t ion 

Datum 

[ square 

of  Mean 

IH-c-t.) 

Mini 

St  ream 

St  at  ion 

No. 

miles ) 

Record  (c . 1 . - . ) 

Max  imum 

Minimum 

Max imum  mum 

Agency 

Inner  Harbor  Navigation 

New  Orleans 

7blo0 

-32.19 

22  "0 

42.8  2/ 

29.9 

cl 

Canal 

(IWW)  1/ 

Inner  Harbor  Navigation 

florida  Ave. 

76120 

20.55 

44  "0 

30.4 

19.5 

CE 

Cana  1 

Bridge  (IWW)  1/ 

Int  racoasta 1 Waterway 

Near  Paris  Road 

"6040 

44  "0 

10.8 

1.4 

cn 

Br idge 

Inner  llarbor  Navigation 

Near  Sea brook 

"6060 

0. 78 

42-60 

' . J 

-0.8  3/ 

a: 

Canal 

Br idge 

62  "0 

Lake  Pontchartrain 

West  find 

85625 

- 10.00 

31  46 

r.6 

7.8 

CL 

49-70 

lake  Pontchartrain 

Little  Woods 

85050 

-10.00 

31-70 

17.0 

7.8 

Cl. 

Like  Pontchartrain 

Near  South  Shore 

85675 

10.00 

49  "0 

17.2 

8.7 

CL 

Rigolets 

Near  Lake 

85"00 

10.00 

31  "0 

19.0 

8.1 

CL 

Pontchartrain 

Like  Borgnc 

Rigolets 

85"25 

10.00 

57-70 

22.2  2/ 

8.0 

CL 

Chel  Menteur  Pass 

Near  Lake  Borgne 

85750 

10.00 

45-50 

19.1 

8.5  3/ 

CL 

57  "0 

Kavou  V incent 

Slidell 

85535 

0.00 

62-70 

'.4 

-0.3 

CL 

Bavou  Bonfouca 

SI idell 

85540 

0.00 

62-70 

6.8 

0.6 

CL 

Kavou  Liberty 

Near  SI  idol  1 

85545 

0.00 

b2  "0 

6.0  4/ 

0.6 

CL 

Lake  Ponte lu rt ra  in 

Freni er 

85550 

10.00 

31  65 

22.1  2 / 

7.9 

CL 

69-70 

Lake  Pontchartrain 

Mandev i 1 le 

85575 

10.00 

31  70 

. 

7.8 

CE 

Lake  Pontchartrain 

Mid  lake  near 

85600 

-10.00 

57-70 

15.5 

8.7 

CL 

New  Orleans 

Kayou  Petit  Cailiou 

Cocodr ie 

-6305 

0.16 

69-^0 

3.3 

-0.9 

CL 

lc he liuict a River 

Near  Folsom 

- 3750 

62.1 

95.5 

43  "0  153 

22.3 

4.8 

29,200  2b 

uses 

Bavou  Lafourche 

fhihodaux 

" 3810 

0.00 

6b  70 

6." 

0.8 

uses 

Bayou  Lafourche 

Valentine 

" 3812 

0.00 

66-70 

2.1 

0.2 

uses 

Livou  Lifourche 

Coldcn  Meadow 

" 3813 

0.00 

59  68 

4 .7 

-1.1 

uses 

Kavou  Lil  ourche 

Dona Id son v il le 

* 3804 

0.00 

57-70  273 

8.5 

3.2 

542 

uses 

Belle  River 

Near  Pierre  Pass 

52640 

0.00 

55-"0 

3.1 

0.3 

CL 

Pierre  Pass 

Pierre  Pass 

52680 

0.00 

3"  53 

4.5 

0.5  3/ 

CL 

55-70 

Lake  Verret 

Attakapas  Landing 

52720 

0.00 

39  SO 

4.5 

-0.3  3/ 

a 

SS-0 

Bavou  Bocuf 

Amcl ia 

52800 

0.00 

32  54 

4.5 

-2.0  3/, 5/ 

a: 

55-70 

Bavou  Black 

Cibson 

52840 

0.00 

35  65 

2.8 

. 

CL 

68-70 

Bavou  Black 

Creenwood 

52880 

0.00 

35  65 

3.1 

0.4  3/ 

CL 

66  "0 

Kavou  Boeul  (IWW)  1 ' 

Bavou  Bocut 

"6360 

54  "0 

3.8 

0.0 

CL 

Lock  (last) 

I n t r acoa  s t a 1 Waterway 

1 louma 

76320 

0.78 

41  "0 

4.0 

0.2 

CE 

Bavou  Chcvreuil 

Near  Chcgbv 

82525 

-0.60 

51  "0 

4.0 

0.4 

CE 

Bavou  IK  > Mlctnands 

Des  Allcmands 

82700 

0.00 

50-70 

3.3 

0.3 

CL 

lnt  racoasta 1 Waterway 

Harvey  Lock 

"6200 

0.  ?S 

25-70 

4.4 

-0.5 

CE 

1 n t racoa  s t a 1 Wi  1 1 e rwa  v 

Ugicrs  Lock 

76240 

1.00 

5t-~0 

5.0 

-0.6 

CE 

Bayou  Bara tar ia 

Kiratar  ia 

8 2"  50 

0.78 

50-70 

4.4 

0.2 

CM 

Bavou  Karat  aria 

Laf itte 

82875 

0.00 

55  60 

4.0 

0.6  5/ 

CL 

63  "0 

Bayou  Lai  ourche 

Leesvil le 

82350 

0.00 

55  "0 

5.5 

1 .4 

CL 

Kavou  R i gaud 

1 rand  I sic 

88400 

4." 

4"  "0 

12.2 

3.0 

a; 

Breton  Sound 

Near  Lirdncr 

85850 

0.00 

5" -70 

5." 

3.0 

a 

Island 

Mississippi  River 

Near  Breton  Island 

85860 

0.00 

67-69 

4.8 

0.8 

CE 

IC.O.  | <>/ 

Mississippi  River 

Shell  Beach 

85800 

0.00 

48  "0 

11.1 

*2.7 

CE 

(C.O. ) 6/ 

Bayou  La  Lout  re 

Alluvial  City 

85775 

0.00 

56-70 

11.7 

-2.6 

CL 

1/  IWW  Intr.Koast.il  Waterway. 

2/  llighwatcr  mark. 

Intermittent  gage  record. 

I'  Ijujceded  6.0  feet  (limit  of  gage). 

V Lower  limit  of  gage  water  below  gage. 
6/  C..0.  .oil  (Hit  let  . 
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Low  flow  frequency  curves  for  stations  in  WRPA  10  are  shown  in 
figures  397  and  398.  These  curves  represent  the  lowest  average  flow 
for  periods  of  7,  15,  30,  and  60  consecutive  days.  Low  flow  frequency 
curves  are  used  in  determining  the  dependable  supply  of  surface  water 
without  storage  in  a stream. 


Duration  curves  for  daily  flows  are  presented  in  figures  399  and 
400.  The  curves  indicate  the  percent  of  time  that  any  given  flow  is 
equaled  or  exceeded  at  each  site.  The  occurrence  of  these  flows  is  not 
necessarily  during  consecutive  months,  but  these  flows  may  have  occurred 
at  any  time  during  the  period  of  record  for  the  station. 


Tables  245  and  246  present  data  on  the  dependable  yield  character- 
istics at  each  of  the  selected  discharge  sites.  These  tables  show  the 
lowest  mean  flows  for  from  one  to  ten  consecutive  years  of  the  period  of 
record. 


Flow  Velocities 

No  time  of  travel  data  are  available  for  any  of  the  streams  in 
WRPA  10. 


River  Profiles 

Profiles  of  the  major  streams  in  WRPA  10  are  shown  in  figures  401 
and  402.  Hie  profiles  were  constructed  from  topographic  maps  and  hydro- 
graphic  surveys.  'Hie  average  annual  high  water  stage  was  plotted  from 
data  for  various  gaging  stations  along  the  river. 


HURRICANE  OVERFLOW 


Figure  403  outlines  the  areas  which  would  be  flooded  by  the  occur- 
rence of  a hurricane  with  a once  in  100-year  return  frequency  and  a 
Standard  Project  Hurricane  (SPIi).  The  SPH  is  defined  as  a synthetic 
hurricane  which  represents  the  most  severe  combination  of  hurricane 
parameters  that  is  reasonably  characteristic  of  a specified  region,  ex- 
cluding extremely  rare  combinations.  The  frequency  of  recurrence  for 
the  SP11  is  dependent  on  the  vulnerability  of  the  location  of  interest 
to  hurricanes  on  tracks  critical  to  the  area.  It  is  considered  to  be 
such  a rare  event  that  the  assignment  of  a frequency  is  inappropriate. 
Parameters  for  the  SPH,  from  which  hurricanes  of  other  intensities  may 
be  derived,  have  been  assigned  by  the  U.  S.  National  Weather  Service 
and  mutually  agreed  upon  by  representatives  of  that  agency  and  the  Corps 
of  Engineers.  The  limits  of  flooding,  as  shown  in  figure  403,  represent 
flooding  which  would  be  caused  by  many  hurricanes  whose  tracks  would  be 
critical  to  all  areas  simultaneously.  This  was  accomplished  by  trans- 
posing the  tracks  successively  along  the  coast  so  that  eacli  segment  of 
coast  in  turn  would  be  subjected  to  maximum  flooding  from  the  sane 
intensity  hurricane. 


Qual ity 

Differences  in  the  chemical  composition  aid  dissolved-solids  con- 
tent of  water  from  streans  in  IVRPA  10  are  due  to  the  variation  in  the 
mineral  composition  and  the  relative  rates  of  streamflow  and  the  re- 
lease of  wastes.  Variation  in  specific  conductance  of  Bayou  Lafourche 
at  Valentine,  La.,  during  the  period  January  to  September  1071  is  shown 
in  table  247.  Because  of  numerous  active  oil  fields  in  southern  Louisi- 
ana, many  streams  other  than  Bayou  Lafourche  may  contain  wastes,  but  it 
is  beyond  the  scope  of  this  study  to  determine  the  degree  of 
contamination. 


Observed  Mean  Discharge  in  c.t.s.,  Sta  7 3804,  Bayou 
LaFourche  at  Donal dsonv i 1 1 e , La.,  1958-1970 
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150 
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255 

284 
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275 
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229 
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24  0 
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244 
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213 
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24  8 

27  1 
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22  7 
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380 
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226 
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330 
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299 

294 

252 

315 
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250 

230 

252 
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338 
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255 

218 

255 
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217 
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223 
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Observed  Mean  Discharge  in  c.t.s.,  Sta  7 *3" 50,  Tchefuncta 
River  near  Folsom,  La.,  1944  1970 
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Table  245  - Dependable  Yield  at  Sta  7-3804,  Bayou 
LaFourche  at  Donaldsonville,  La. 


Consecutive  Years  of 
Lowest  Mean  Flow 

Inclusive 

Years 

Lowest 
Mean  Flow 

c.f.s. 

Percent  of 
1958-1970 
Mean 

1 

1958-1958 

250 

84.2 

2 

1958-1959 

237 

86.8 

3 

1958-1960 

257 

86.8 

4 

1958-1961 

244 

89.4 

5 

1958-1962 

248 

90.8 

6 

1958-1963 

259 

94.9 

7 

1958-1964 

267 

97.8 

8 

1958-1965 

273 

100.0 

9 

1958-1966 

275 

100.0 

10 

1968-1967 

275 

100.1 

15 

1958-1970 

275 

100.0 

Table  246 

- Dependable  Yield  at 
River  near  Folsom, 

Sta  7-3750, 
, La. 

Tchefuncta 

Consecutive 

Years  of 

inclusive 

Lowest 
Mean  Flow 

Percent  of 
1944-1970 

Lowest  Mean  Flow 

Years 

c.f.s. 

Mean 

1 

1968-1968 

62 

40.2 

y 

1968-1969 

90 

58.4 

5 

1968-1970 

85 

55.2 

4 

1967-1970 

89 

57.8 

5 

1966-1970 

108 

70.1 

6 

1965-1970 

110 

71.4 

/ 

1964-1970 

115 

74.7 

8 

1963-1970 

no 

71.4 

9 

1962-1970 

126 

81.8 

10 

1951-1960 

130 

84.4 

27 

1944-1970 

154 

100.0 

• T AN'  F N V : f AP.  VF  V Th  «-  H t f % T A P .(» 
f i » »£  40  2 '<r  RE  AM  t1*  * f , ’ :MfT..  % T A wi,(H 


■ 


Table  247  - Specific  Conductance  (.Micromhos  at  25°  C)  of  Surface  Waters  in 
WRPA  10  in  the  Lower  Mississippi  Region,  Sta  07381200  Bayou 
LaFourche  at  Valentine,  La.,  January'  1970  to  September  1971 


Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

AU£ 

Sep 

1 

-- 

475 

-- 

341 

710 

433 

366 

366 

408 

2 

475 

-- 

341 

551 

441 

341 

341 

408 

3 

450 

-- 

332 

525 

441 

357 

332 

366 

4 

-- 

450 

-- 

341 

525 

425 

366 

332 

352 

5 

425 

-- 

332 

525 

416 

357 

357 

307 

b 

400 

-- 

324 

525 

425 

357 

366 

324 

7 

454 

410 

-- 

307 

534 

433 

357 

324 

441 

8 

-- 

400 

-- 

332 

551 

408 

366 

341 

425 

9 

-- 

400 

-- 

349 

542 

408 

374 

3(i  b 

425 

10 

-- 

300 

-- 

357 

520 

366 

391 

399 

549 

11 

-- 

225 

357 

485 

357 

433 

441 

332 

12 

-- 

250 

-- 

332 

458 

374 

441 

374 

324 

13 

-- 

255 

-- 

341 

441 

399 

433 

357 

357 

14 

-- 

225 

-- 

374 

492 

416 

433 

349 

408 

15 

215 

-- 

374 

525 

441 

441 

324 

357 

16 

250 

391 

517 

475 

458 

324 

231 

17 

-- 

275 

-- 

408 

517 

467 

467 

290 

280 

18 

490 

300 

-- 

408 

534 

467 

441 

231 

250 

19 

-- 

330 

-- 

408 

534 

475 

441 

223 

214 

20 

-- 

340 

-- 

425 

57b 

475 

492 

231 

185 

21 

-- 

-- 

425 

593 

408 

492 

240 

180 

22 

-- 

-- 

-- 

425 

542 

391 

483 

257 

214 

23 

-- 

-- 

525 

475 

441 

483 

374 

225 

24 

-- 

752 

483 

458 

425 

140 

200 

25 

440 

423 

725 

492 

475 
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120 

200 

2b 

425 

_ _ 

761 

492 

467 

341 

240 

205 

27 

425 

-- 

-- 

777 

458 

479 

349 

366 
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28 

425 

626 

433 

483 

357 

190 

240 

29 

410 

593 

425 

399 

374 

110 

240 

30 

400 

00 

500 

719 

408 

408 

383 

170 

240 

31 

420 

-- 

352 

-- 

408 

-- 

374 

350 

-- 

527 


Fresh  ground  water  is  available  only  in  about  the  northern  one- 
third  of  WRPA  10  (figure  404).  North  of  Lake  Pontchartrain,  aquifers  of 
Miocene  and  Pliocene  age  contain  fresh  water  as  deep  as  3,500  feet  below 
mean  sea  level.  The  entire  area  is  blanketed  by  Quaternary  deposits  and 
is  mostly  low  lying  coastal  marshland.  The  Pleistocene  and  underlying 
Miocene  and  Pliocene  deposits  comprise  a vast  thickness  of  alternating 
sands  and  clays.  Die  Miocene  and  Pliocene  deposits  are  virtually  iden- 
tical lithologically  and  are  generally  finer  grained  than  the  Pleisto- 
cene. Pleistocene  deposits  underlie  the  finer  grained  Holocene  alluvium 
in  the  Mississippi  River  Valley  and  form  the  most  productive  part  of  the 
Mississippi  River  Valley  alluvial  aquifer. 

More  than  115  mgd  of  ground  water  is  pumped  in  IVRPA  It).  More  than 
half  of  this  amount  is  withdrawn  for  industrial  purposes,  including 
about  27  mgd  of  saline  water.  Most  of  the  remainder  is  for  public  sup- 
plies, with  about  21  mgd  pumped  for  thermoelectric  plants.  Less  than 
2 mgd  is  used  for  rural  domestic  and  agricultural  uses. 


Tertiary  Aquifers 

The  Miocene  and  Pliocene  deposits  are  composed  of  interbedded  sands 
and  clays  of  varying  thickness  and  contain  fresh  water  in  St.  Tammany 
Parish  to  a maximum  depth  of  about  3,500  feet  below  sea  level.  The 
fine-  to  medium-grained  sands  are  virtually  identical  lithologically  and 
are  treated  as  a hydrologic  unit,  the  Mio-Pliocene  aquifer,  in  this  re- 
port. The  sands  dip  and  thicken  to  the  south  but  do  not  crop  out  in  the 
area,  as  they  are  overlain  by  Pleistocene  deposits. 

Although  the  individual  sands  are  uniformly  graded,  they  vary  con- 
siderably in  thickness  and  continuity.  Therefore,  coefficients  of 
transmissibility  vary  over  a wide  range;  however,  values  for  major  sands 
arc  probably  on  the  order  of  100,000  to  300,000  gpd  per  foot.  Higher 
values  are  possible  locally  where  clays  pinch  out,  and  massive  sands  are 
formed  by  the  coalescence  of  two  or  more  sands.  Flowing  wells  yield 
from  a few  to  more  than  3,000  gpm,  and  yields  of  several  hundred  to  more 
than  1,000  gpm  are  common.  Screening  the  full  thickness  of  massive 
sands  or  the  multiple  screening  of  several  sands  could  produce  even 
higher  yields. 

Water  in  the  Mio-Pliocene  sands  is  generally  soft,  a sodium  bicar- 
bonate type  where  it  is  fresh,  and  locally  corrosive.  Fluoride  content 
varies  and  locally  exceeds  recommended  limits.  Water  with  a hydrogen 
sulfide  odor  also  occurs  somewhat  erratically.  Dissolved-solids  content 
increases  downdip,  and  the  water  tiecomes  a sodium  chloride  type. 


More  than  9 mgd  is  pumped  from  Mio-Pliocene  sands,  almost  entirely 
for  municipal  and  industrial  use.  An  estimated  additional  15  to  20  mgd 
flows  to  waste  from  uncontrolled  wells.  Because  of  the  high  water 
levels  and  large  aggregate  sand  thicknesses,  many  times  the  present 
pumpage  is  available  and  pumping  lifts  are  small. 


Quaternary'  Aquifers 


Pleistocene  Aquifers 

Pleistocene  deposits  overlie  the  Miocene  and  Pliocene  deposits  and 
also  contain  fresh  water  in  St.  Tammany  Parish,  most  of  Orleans  Parish, 
and  in  the  northern  parts  of  Jefferson,  St.  Charles,  and  St.  John  the 
Baptist  Parishes.  The  Pleistocene  aquifer  is  contiguous  with  the  Mis- 
sissippi River  Valley  alluvial  aquifer.  The  Pleistocene  aquifer  con- 
tains interbedded  clay  as  well  as  some  gravel i ferous  sands.  The  sands 
have  not  been  completely  flushed  and  contain  salty  water  in  the  part  of 
the  area  generally  south  of  New  Orleans. 

Sands  in  the  Pleistocene  aquifer  are  poorly  sorted  and  range  from 
fine  to  coarse  and  gravel i ferous.  Sand  thicknesses  vary  but  because  of 
the  poor  sorting,  permeability  is  limited;  coefficients  of  transmissi- 
bility  are  generally  less  than  200,000  gpd  per  foot.  Well  yields  are 
low  to  moderate. 

Fresh  water  in  the  Pleistocene  aquifer  is  generally  soft,  low  in 
dissolved-solids  content,  and  corrosive  in  St.  Tammany  Parish.  Along 
the  Mississippi  River,  the  water  is  soft  to  moderately  hard.  Downdip, 
the  water  changes  to  a sodium  chloride  type. 

About  90  mgd  presently  is  being  withdrawn  from  the  Pleistocene 
aquifer.  This  amount  can  be  increased  substantially.  Locally,  large 
developments  arc  feasible  where  the  aquifer  receives  recharge  indirectly 
from  the  Mississippi  River  via  point-bar  deposits.  One  such  area  is  the 
vicinity  of  Norco;  water  levels  quickly  stabilize  in  response  to  changes 
in  pumpage. 


Mississippi  River  Valley  Alluvial  Aquifer 

The  Mississippi  River  Valley  alluvial  aquifer  is  both  Holocene  and 
Pleistocene  in  age.  Hie  Holocene  alluvium  grades  finer  upward,  from 
fine  sands  to  silts  and  clays.  The  underlying  Pleistocene  is  coarser 
and  constitutes  the  most  productive  part  of  the  aquifer.  The  alluvial 
aquifer  is  not  only  contiguous  with  the  Pleistocene  aquifer  but  is  in 
hydraulic  contact  with  the  Mississippi  River.  Because  of  this  large 
source  of  direct  recharge,  the  alluvial  aquifer  is  sufficiently  distinct 
to  warrant  separate  discussion. 

Wells  screened  in  the  Mississippi  River  Valley  alluvial  aquifer 
near  the  Mississippi  River  can  induce  recharge  from  the  river.  The 
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recharge  effect  of  the  river  decreases  with  distance  from  the  river. 

The  chemical  quality  of  water  from  the  Mississippi  River  Valley 
alluvial  aquifer  has  been  the  chief  deterrent  to  increased  development 
of  the  aquifer.  The  water  is  characteristically  very  hard  and  high  in 
iron  content. 

Many  times  the  present  pumpage  of  about  5 mgd  can  be  developed  from 
the  Mississippi  River  Valley  alluvial  aquifer,  and  large  amounts  are 
available  locally  for  uses  that  can  tolerate  the  water  quality.  Well 
fields  can  be  designed  where  discharge  will  be  largely  induced  recharge 
from  the  river;  such  developments  can  produce  large  quantities  of  water 
with  a minimum  effect  on  the  rest  of  the  aquifer. 


hffects  of  Ground  Water  Withdrawals  and 
Management  Considerations 

WRPA  10  contains  more  fresh  ground  water  in  a smaller  area  than 
does  any  other  WRPA.  Although  several  times  the  present  pumpage  of  good 
quality  water  is  available,  large-scale  developments  should  be  planned 
carefully  because  of  the  potential  for  salt-water  encroachment  in  much 
of  the  area.  In  addition  to  the  normal  downdip  occurrence  of  saline 
water,  fresh  water  is  directly  underlain  by  saline  water  in  one  of  the 
major  Pleistocene  Sands.  Punping  from  the  fresh  water  zone  causes  up- 
ward coning  of  the  underlying  saline  water,  and  only  controlled  develop- 
ments can  produce  small  to  moderate  supplies  of  water  of  consistently 
good  quality.  Saline  water  bearing  sands  also  occur  between  fresh  water 
bearing  sands  in  part  of  the  area,  which  also  necessitates  particular 
care  in  well  design,  development,  and  completion. 

Water  levels,  especially  in  the  Mio-Pliocene  aquifer,  are  high  and 
pimping  lifts  are  correspondingly  low.  Although  quite  large  flowing 
wells  are  still  obtainable,  this  condition  cannot  be  expected  to  last. 
Regional  water  level  declines  caused  by  pumping  and  by  allowing  uncapped 
wells  to  flow  to  waste  will  eventually  lower  all  water  levels  lx?  1 ow  land 
surface,  and  wells  will  cease  to  flow.  Sucli  a change  could  be  consid- 
ered beneficial  from  a conservation  point  of  view  in  that  all  water 
withdrawn  would  be  put  to  use. 

Water  level  declines  are  not  a problem  in  the  Mississippi  River 
Valley  alluvial  aquifer  in  areas  where  direct  recharge  from  the  river  is 
available.  The  water  is  of  poor  qual ity--hard  and  high  in  iron  content-- 
and  varies  more  in  temperature  than  does  most  ground  water.  However, 
the  quantities  available  at  relatively  low  cost  make  this  aquifer  a val- 
uable source  of  water  for  some  uses. 
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